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FOREWORD

{This Foreword is not part of ASME B16.42-1998.)

In 1921, the American Engineering Standards Committee, later the American Standards
Association (ASA), now the American National Standards Institute (ANSI), authorized the
organization of a Sectional Committee on the Standardization of Pipe Flanges and Flanged
Fittings, with the following organizations as joint sponsors: Heating, Piping. and Air
Conditioning Contractors National Association (later the Mechanical Contractors Association
of America, MCAA), 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 Subcommitiee

N 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 in thc market. Controversy immediately developed
over proper pressure-lemperature 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 cfforts by MSS
to develop standard practices in the early 1960s; the conflicts persisted 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 continued to
delay acceptance and approval of this Standard, which ultimately originated with a draft
developed by MSS (taking advantage of earlier efforts) and submitted o 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 rcorganized as an ASME
Committee operating under procedures accredited by ANSI. The 1981 edition of the Standard
updated the referenced standards and specifications and established U.S. customary units as
the standard. Following approval by the Standards Committee 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 are updated, a Quality System
Program Annex is added, and several editorial revisions are made. Following approval by
ASME B16 Subcommittec B and B16 Main Committee, ANSI approved this American
National Standard on November 20, 1998.

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

il
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CORRESPONDENCE WITH 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. Correspondence should be addressed to:

Secretary, B16 Main Commitlee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

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 posstble, citing the paragraph number(s), the proposed wording, and a
detailed description of the reasons for the proposal, including any pertinent documentation.

Interpretations. Upon request, the B16 Committee will render an interpretation of any
requirement of the Standard. Interpretations can only be rendered in response to a written
request sent to the Secretary of the B16 Main 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: Cite 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, which are necessary to explain
the question; however, they should not contain propriectary 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 Committece or Subcommittce. ASME
does not “approve,” “certify,” “rate,” or “endorse” any item, construction, proprietary device,
or activity.

Attending Committee Meetings. The B16 Main Committee regularly holds meetings, which
are open to the public. Persons wishing to attend any meeting should contact the Secretary
of the B16 Main Committee.

vil
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ASME B16.42-1998

DUCTILE IRON PIPE FLANGES AND FLANGED FITTINGS
Classes 150 and 300

1 SCOPE

1.1 General

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

(a) pressure-temperature ratings

(b) sizes and method of designating openings
(¢) marking

(d) matenals

(e} dimensions and tolerances

(f) bolts, nuts, and gaskets

(g) tests

1.2 Quality Systems

Requirements relating to the product manufacturers’
Quality System Programs arc described in Annex B.

1.3 References

1.3.1 Referenced Standards. Standards and spec-
ifications adopted by reference in this Standard are
shown in Annex C, which is part of this Standard. It
is not considered practical to identify the specific edition
of each standard and specification in the individual
references. Instead, the specific edition reference is
identified in Annex C.

1.3.2 Codes and Regulations. A flange or flanged
fitting used under the jurisdiction of the ASME Boiler
and Pressure Vessel Code, the ASME Code for Pressure
Piping, or a governmental regulation is subject to any
limitation of that code or regulation. This includes any
maximum temperature limitation, any rule governing
the use of a material at low temperature, of provisions
for operation at a pressure exceeding the pressure-
temperature ratings in this Standard.

Copyright by the <RSOC000065>4: American Society Of Mechanical Engineers
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2 PRESSURE-TEMPERATURE RATINGS

2.1 General

Cast ductile iron pipe flanges and flanged fittings
covered by this Standard shall be designated as one
of the following: Class 150 or 300.

Except as provided in para. 2.5, ratings are maximum
allowable nonshock working pressures, expressed as
gage pressure, at the service temperature from -20°F
to 650°F. Ratings in Table 1 are in U.S. customary
units. For intermediate temperatures, linear interpolation
is permitted. Methods for establishing pressure-tempera-
ture ratings are given in Annex A.

2.2 Ratings of Flanged Joints

Ratings in this Standard apply to flanged joints that
conform to the limitations on bolting in para. 5.2 and
on gaskets in para. 6.8, and which arc made up in
accordance with good practice for alignment and assem-
bly. Sce also para. 2.4.

Use of the ratings for flanged joints not conforming
to these limitations is the sole responsibility of the
user. Requirements for alignment and assembly of joints
are not given in this Standard.

If the two flanges in a flanged joint do not have
the same pressure-temperature ratings, the rating of the
joint at any temperature is the lower of the two flange
ratings at that temperature.

2.3 Rating Temperature

The temperature shown for a corresponding pressure
rating is the temperature of the pressure-containing
shell of the flange or flanged fitting. In general, this
temperature is the same as that of the contained fluid.
Use of a pressure rating corresponding to a temperature
other than that of the contained fluid is the responsibility
of the user, subject to the requirements of the applicable
code or regulation.
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TABLE 1 PRESSURE-TEMPERATURE
RATINGS, U.S. CUSTOMARY UNITS

Working Pressure, psi gage

Temperature, °F Class 150 Class 300
-20 to 100 250 640
200 236 600
300 215 565
400 200 525
500 170 495
600 140 485
650 125 450

2.4 Temperature Considerations

Application of the ratings in this Standard to flanged
joints at both high and low temperatures shall take
into consideration the risk of leakage due to forces
and moments developed in the connected piping or
equipment. The following provisions are intended to
minimize these risks.

2.4.1 Flange Attachment. Threaded flanges are
not recommended for service above S00°F if scvere
thermal gradients or thermal cycling is involved.

2.4.2 High Temperature Service. When used
above 400°F, Class 150 flanged joints may develop
lcakage unless carc is taken to avoid imposing scvere
external loads and/or severe thermal gradients.

2.5 Variances From Ratings

Except as provided herein, ratings are the maximum
allowable nonshock working pressure for the corres-
ponding temperature.

2.5.1 Safety or Relief Valve Operation. Under
conditions of safety valve, relief valve, or rupture disk
operation, the pressure on a flange or flanged fitting
may exceed the rated pressure at the pressure relieving
temperature by no more than 10%. Such conditions
are necessarily of short duration. Overpressurc greater
than the aforementioned under pressure-relieving condi-
tions is the responsibility of the user, subject to the
requirements of the applicable code or regulation.

2.5.2 Other Variances. Operating variations (tran-
sients) that subject a flange or flanged fitting to pressure
in excess of the rated pressure at the corresponding
temperature are the responsibility of the user, subject
to the requirements of the applicable code or regulation.

Copyright by the <RSOC000065>4: American Society Of Mechanical Engineers
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2.5.3 System Hydrostatic Test. Flanged joints
and flanged fittings may be subjected to system hydro-
static tests at a pressure not to exceed the hydrostatic
shell test pressure specified in para. 8.3. Testing at any
higher pressure is the responsibility of the user.

3 SIZE

3.1 Nominal Size

The size of a flange or flanged fitting covered by
this Standard is its nominal pipe size (NPS). 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. The actual dimension
may or may not be the nominal size and is subject to
established tolerances.

3.2 Reducing Fitting Sizes

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

3.3 Reducing Flange Sizes

Reducing flanges shall be designated by the two
nominal pipe sizes. See examples in Note (4), Table 2.

4 MARKING

Excepl as modified herein, flanges and flanged fittings
shall be marked as required in MSS SP-25.

(a) Name. The manufacturer's name or trademark
shall be applied.

(b) Material The word “DUCTILE™ (“D.1.” 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 re-
quired on flanges and flanged fittings, but if marked,
the temperature shall be shown with its corresponding
tabulated pressure rating.
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() Size. The nominal pipe size shall be given, but
may be omitted from reducing flanges and reducing
flanged fittings.

5 MATERIALS

5.1 Castings

Ductile iron castings covered by this Standard shall
conform to ASTM A 395. The castings shall not be
repaired by plugging, welding, brazing, or impregnation.

5.2 Bolting

Bolting listed in paras. 5.2.1 and 5.2.2 shall be used
in flanged joints covered by this Standard. Bolting of
other material may be used if permitted by the applicable
code or governmental regulation.

5.2.1 High Strength Bolting. Bolting materials
having allowable stresses not less than those for ASTM
A 193 Grade B7 may be used with any flanged joint
at all listed temperatures. The strength of the nut shall
be not less than specified for ASTM A 194 Grade 2H.

5.2.2 Low Strength Bolting. Bolting materials
with yield strength equivalent to ASTM A 307 Grade
B are considered low strength and may be used for
flanged joints at temperatures no greater than 400°F
and only with gaskets described in para. 6.8.

5.2.3 Bolting to Cast Iron Flanges. When Class
150 ductile iron flanges arc bolted to Class 125 cast
iron flanges, or Class 300 ductile iron flanges are bolted
to Class 250 cast iron flanges, it is recommended that
low strength boltings be uscd within the limitations in
para. 5.2.2. If high strength bolting is used, it is
recommended that the mating flanges be flat faced and
that full-faced gaskets (ASME B16.5, Fig. El, Group
Ia materials) extending to the O.D. of the flange be used.

5.3 Gaskets

Materials listed in Fig. EI (ASME B16.5, Annex E)
shall be used. The user is responsible for selection of
gasket materials that will withstand the expected bolt
load without injurious crushing and which are suitable
for the service conditions.

For low strength bolting described in para. 5.2.2,
only gaskets listed in Group la (ASME B16.5, Fig.
E1) shall be used.
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6 DIMENSIONS'

6.1 Center-to-Contact Surface and Center-to-
End

6.1.1 Standard Fittings. Center-to-contact surface
dimensions are shown in Tables 5 and 9.

6.1.2 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.

6.1.3 Side Outlet Fittings. Side outlet elbows,
side outlet tees, and side outlet crosses shall have all
openings on intersecting ceanter lines, and the center-
to-contact surface dimensions of the side outlet shall
be the same as for the largest opening. Long radius
elbows with side outlet shall have the side outlet on
the radial center line of the elbow, and center-to-contact
surface dimension of the side outlet shall be the same
as for the regular 90 deg elbow of the largest opening.

6.1.4 Fittings With Bases. Dimensions of bases
for base elbows and base tees are shown in Tables 6
and 10.

6.1.5 Special Degree Elbows. Special degree
elbows ranging from 1 deg to 45 deg, inclusive, shall
have the same center-to-contact surface dimensions as
45 deg elbows; those over 45 deg 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 deflection from straight line flow and is also the
angle between the flange faces.

6.2 Facings

6.2.1 General. Class 150 fittings and companion
flanges are regularly furnished flat or with a 0.06 in.
raised face. Class 300 fittings and companion flanges
are furnished with a 0.06 in. raised face. The raised
face is included in the minimum flange thickness Q.

6.2.2 Facings of Blind Flanges. Blind flanges
need not be faced in the center if, when this center
part is raised, its diameter is at least 1 in. smaller than
the inside diameter of the corresponding pressure class
fittings, as given in the tables. When the center part

! Linear dimensions expressed in decimal fractions of an inch are
actually common fractions rounded to the ncarest two-place decimal.
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is depressed, its diameter shall not be greater than the
inside diameter of the corresponding pressure class
fittings, as given in the tables. Machining of the de-
pressed center is not required.

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

6.3 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 center lines.

6.4 Spot Facing

Spot facing is required on ductile iron flanges and
flanges on fittings if the flange thickness at any point
exceeds the required minimum thickness Q as given
in Tables 4, 5, 8, and 9 by more than the following
amounts.

Nominal Pipe Size Excess Thickness, in., Max.

2-18 0.12
20-24 0.19

Diameter of spot facing, when required, shall be in
accordance with MSS SP-9.

6.5 Reducing Flanges

6.5.1 Drilling, O.D., Thickness, and Facing Di-
mensions. Flange drilling, O.D., thickness, and facing
are the same as those of the standard flange of the
sizc from which the reduction is being made.

6.5.2 Threaded Flanges. The hub dimensions
shall be at least as large as those of the standard flange
of the size from which the reduction 1s being made.
The hub may be larger or may be omitted, as detailed
in Table 2.

6.6 Threads for Threaded Flanges

Threaded flanges shall have American National Stan-
dard Pipe Threads, General Purpose (Inch) conforming
to ASME B1.20.1. The thread shall be concentric with
the axis of the flange, and variations 1 alignment shall
not exceed 0.06 in./tt (0.5%).

6.6.1 Class 150 Flanges. Class 150 flanges are
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 approxi-
mately 45 deg with the axis of the thrcad of afford
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easy entrance in making a joint and to protect the
thread. The chamfer shall be concentric with the thread
and shall be included in the measurement of the thread
length.

6.6.2 Class 300 Flanges. Class 300 flanges may
be made with a counterbore. The threads shall be
chamfered to the diameter of the counterbore at the
back of the flange at an angle of approximately 45
deg with the axis of the threads to afford easy entrance
in making a joint. The counterbore and chamfer shall
be concentric with the thread.

6.6.3 Length of Threads. The minimum length
of effective thread in reducing flanges shall be at least
equal to dimension T 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.

6.6.4 Threading Tolerances. The gaging notch
of the working gage shall come flush with the bottom
of the chamfer in all threaded flanges, and shall be
considered as the intersection of the chamfer cone and
the pitch cone of the thread. This depth of chamfer 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.

6.7 Stud Bolts, Bolts, and Nuts

6.7.1 Alloy Bolting. Alloy steel stud bolts, threaded
at both ends or full length, or heavy hex bolts may
be used. Heavy hex nuts shall be used with all alloy
steel bolting.

6.7.2 Carbon Steel Bolting

(a) Bolts smaller than ¥, in. shall have square heads
or heavy hex heads. Nuts shall be heavy hex.

{b) Bolts ¥ in. and larger shall have square heads
or hex heads. Nuts shall be hex or heavy hex.

6.7.3 Bolt Dimensions. Dimensions of all bolts
shall conform to ASME B(8.2.1.

6.7.4 Nut Dimensions. Dimensions of all nuts
shall conform to ASME B18.2.2.

6.7.5 Threading of Bolts

(a) Carbon steel bolting shall be threaded in accord-
ance with ASME B1.1, coarse thread series, Class 2A
for bolts and stud bolts, and Class 2B for ..uts.

(b) Alloy steel bolting shall be threaded in accordance
with ASME B1.1. Nominal diameters 1 in. and smaller
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shall be of the coarse thread series; nominal diameters
1% in. and larger shall be of the 8 thread scries. Bolts,
studs, and stud bolts shall have Class 2A dimensions;
nuts shall have Class 2B dimensions.

6.8 Gaskets

Gaskets for Class 150 flat face flanges shall conform
to the dimensions shown in ASME B16.21. For flanges
with raised face, gaskets shall conform to limiting
dimensions of ASME B16.5, Anncx E.

6.9 Drains

6.9.1 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 needs reinforcement, a boss shall be added.

6.9.2 Bosses. Where bosses are required, the diam-
eters shall be as specified in MSS SP-45.

6.9.3 Designating Locations. The means of des-
ignating the locations of tapped holes ar sockets for
drains in fittings is shown in Fig. 2.

Each possible location 1s designated by a letter so
that the desired locations for the various types of fittings
may be specified without using further sketches or
descriptions.

7 TOLERANCES

7.1 Wall Thickness

The wall thickness values for fittings listed in Tables
5 and 9 are minimum. Equipment shall be designed
to produce greater nominal wall thickness so that manu-
facturing variances will not fall below these minimum
values. See para. A1.2 in Annex A for the basis used
o establish these values.

7.2 Center-to-Contact Surface and Contact
Surface-to-Contact Surface

7.2.1 Center-to-Contact Surface
(a) Sizes NPS 10 and smaller, +0.03 in.
(b) Sizes NPS 12 and larger, +0.06 in.

7.2.2 Contact Surface-to-Contact Surface
(a) Sizes NPS 10 and smaller, +0.06 in.
(b) Sizes NPS 12 and larger, £0.12 in.

Copyright by the <RSOC000065>4: American Society Of Mechanical Engineers
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7.3 Facings

Qutside diameter, 0.06 in. raised face, +0.03 in.

7.4 Flange Thickness

(a) Sizes NPS 18 and smaller, +0.12 in. -0
(b) Sizes NPS 20 and larger, +0.19 in. -0

7.5 Bore of Flanges

7.5.1 Lapped Flanges
(a) Sizes NPS 10 and smaller, +0.03 in. =0
(b) Sizes NPS 12 and larger, +0.06 in. -0

7.5.2 Counterbore of Threaded Flanges
(a) Sizes NPS 10 and smaller, +0.03 in. -0
(b) Sizes NPS 12 and larger, +0.06 in. -0

7.6 Drilling and Facing

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

8 TESTING

8.1 General

Flanged fittings shall be hydrostatically tested in
accordance with para. 8.3.

8.2 Flange Testing

Flanges are not required to be hydrostatically tested.
Flanges attached to (or integral with) piping, pressure
vessels, or other equipment may be subject to system
hydrostatic test (sce para. 2.5.3). In such cases, attention
should be given to gasket selection because of possible
excessive deformation of the flange.

8.3 Fitting Shell Tests

The hydrostatic shell test for flanged fittings shall
be not less than [.5 times the 100°F rating rounded
oft to the next higher 25 psi increment. The test pressure
shall be 400 psi for Class 150 and 975 psi for Class 300.
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(a) The test shall be made with water, or with other
suitable fluid provided its viscosity is no greater than
that of water, at a test temperature not above 125°F.

(b) The test duration shall be a minimum of 15 sec
for fittings NPS 2 and smaller, 60 sec for fittings NPS
2'% through 8, and 3 min for fitting NPS 10 and larger.

(c) No visible leakage is permitted through the pres-
sure boundary wall.

Copyright by the <RSOC000065>4: American Society Of Mechanical Engineers
Wed Jul 16 12:29:05 2005



STD.ASME Blb.42-ENGL 1998 BB 0755k70 0LOY00A 987

OUCTILE IRON PIPE FLANGES AND FLANGED FITTINGS ASME B16.42-1998
Reducing Tees
b b b b
jc @ | EI | |
a a a a
Reducing on Reducing on Reducing on Reducing on Both

Outlet One Run One Run and Outlet Runs (Bullhead)

Reducing Crosses

b b b b
| @ d | @ d | @ d C d
a a a 8
Reducing on Reducing on Reducing on Reducing on One Run
One Qutlet Both Outlets One Run and Outlet

and Both Outiets

Reducing Laterals

b b b
i f S c c c b c
a a a F]
Reducing on Reducing on Reducing on True Y
Branch One Run One Run and Branch
Side Outlet Tee
Double Branch Side Outlet 90 deg Elbow
Eibow
a b
C
a a c
Right Hand Left Hand Right Hand Left Hand

GENERAL NOTE:

'n designating the outlets of reducing fittings, the openings should be read in the order indicated by the sequence of the letters a, b, c,

and d. in designating the outlets of side outlet reducing fittings, the side outlet is named last, and in the case of the side outlet cross
(which is not shown), the side outlet is designated by the letter e.

FIG. 1 METHOD OF DESIGNATING OUTLETS OF REDUCING FITTINGS
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Front view Side view Front view Side view
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Eccentric Reducer

vio @
sz G-
vle@-
o DS

45 deg Elbow Reducer

GENERAL NOTE:
The above sketches show two views of the same fitting and represent fittings with symmetrical shapes, with the exception of the side

outlet elbow and the side outlet tee (straight sizes).

FIG. 2 METHOD OF DESIGNATING LOCATION OF TAPPED HOLES FOR DRAINS
WHEN SPECIFIED
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NoteH)E_Note (2) “— Note (1)

Z Note (35 '

Blind Flange

TABLE 2 REDUCING THREADED FLANGES FOR CLASSES 150 AND 300

1 2 3 4 5 6

Nominal Smallest Size [Note (2)] Nominal Smallest Size [Note (2)] Nominal Smallest Size [Note (2)]
Pipe Size of Reducing Outlet Pipe Size of Reducing Outlet Pipe Size of Reducing Outlet
[Note (4}] Requiring Hub Flanges [Note {4)] Requiring Hub Flanges [Note (4)] Requiring Hub Flanges

1 P 3% 1% 12 3%

1 A 4 1% 14 3%

1% Y 5 1% 16 4

2 1 6 2% 18 4

2, 1, 8 3 20 4

3 1Y, 10 3% 24 4
NOTES:

(1) Class 150 flanges do not have a counterbore. Class 300 flanges will have a depth of counterbore g of 0.25 in, for NPS 2 and
smaller tappings and 0.38 in. for NPS 2%, and larger. The diameter of counterbore S is the same as that given in the tables
of threaded flanges far the corresponding tapping.

The hub dimensions shall be at least as large as those of the standard flanges of the size to which the reduction is being
made, except flanges reducing to a size smaller than those of columns 2, 4, and 6 may be made from blind flanges. See
example 2 below.

Minimum length of effective threads shall be at least equal to dimension T of the corresponding pressure class threaded
flange as shown in tables, but does not necessarily extend to the face of the flange. For thread of threaded flanges, see
para. 6.6,

For method of designating reducing threaded flanges, see para. 3.3 and examples 1 and 2 below.

(2

(3

(4

Example 1: The size designation is NPS 6 x 2% — Class 300 reducing threaded flange. This flange has the following
dimensions:
NPS 2'%, — taper pipe thread tapping (ASME B1.20.1)
12.5 in. — diameter of regular NPS 6 Class 300 threaded flange
1.44 in. — thickness of regular NPS 6 Class 300 threaded flange
7.0 in. — 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 the same as for regular NPS 6 Class 300 threaded flange, Table 8.

Example 2: The size designation is NPS 6 x 2 — Class 300 reducing threaded flange. Use regular NPS 6 Class 300 blind
flange tapped with NPS 2 taper pipe thread (ASME B1.20.1).

Copyright by the <RSOC000065>4: American Society Of Mechanical Engineers
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TABLE 3 TEMPLATES FOR DRILLING CLASS 150 DUCTILE IRON FLANGES

W

i
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7
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Flanged Fitting

DUCTILE IRON PIPE FLANGES AND FLANGED FITTINGS

'q——l_

Na00s0o0a0

-~

Machine Bolt With Nut

—
00 @R 0000000000000

A\
Point height [Note {1})

Stud Bolt With Nuts

Length of Bolts,

Outside Drilling [Notes (2}, (3)] L
Diameter
Nominal of Diameter Diameter
Pipe Flange, of Bolt of Bolt Number Diameter Stud Bolts Machine
Size o] Circle Holes of Bolts of Bolts [Note {3)] Bolts
1 4,25 3.12 0.62 4 Yy 2.75 2.25
1 4.62 3.50 0.62 4 Y 275 2.50
1, 5.00 3.88 0.62 4 PA 3.00 2.50
2 6.00 475 0.75 4 A 3.25 2.75
2, 7.00 5.50 0.75 4 A 3.50 3.00
3 7.50 6.00 0.75 4 % 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 Y 4.00 3.25
6 11.00 9.50 0.88 8 Y 4.00 3.50
8 13.50 11.75 0.88 8 A 4.25 3.75
10 16.00 14.25 1.00 12 A 4.75 4.00
12 19.00 17.00 1.00 12 A 4.75 4.25
14 21.00 18.75 1.12 12 1 5.25 4.50
16 23.50 21.25 1.12 16 1 5.50 475
18 25.00 22.75 1.26 16 1% 6.00 5.00
20 27.50 25.00 1.25 20 e 6.25 5.50
24 32.00 29.50 1.38 20 1% 7.00 6.00

GENERAL NOTES:

(a) Dimensions are in inches.

(b} For other dimensions, see Tables 4 and 5.

NOTES:

(1) Length of stud bolts does not include the height of the points.

(2) For flange holes, see para. 6.3.
(3) For spot facing, see para. 6.4.
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o — I‘— X ——’I 7
0.06 —»ije— _‘_T

S %%

) |+
000 75 VA0 77/ K
- T iy Sl LA ——

[ I — 0.06 max. E v
— n 4
' f [—
Flat \ U__l'lfv__,l \ W-E IT
face 0]
T o B !
i d Thei J[
REndA Fla:_gs Fa;""gs a’:rh‘ ke" NPS 12 and Larger
elationship to Flange Thickness Optionat Design
TABLE 4 DIMENSIONS OF CLASS 150 DUCTILE IRON FLANGES
Corner
Length of Radius
Diameter Hub and Diameter of Bore
Diameter Thickness of Hub Threads Wall of Bore of Hub
Nominal Diameter of of Flange [Note(1)] [Note (2)] Thickness Raised Lapped Lapped Length
Pipe of Port, Flange, Min., Min., Min., Min., Face, Min., Flange, Lapped,
Size I 0 a X 1 4 v w B r Y
1 1.00 4.25 0.56 1.94 0.69 . 2.00 1.38 0.12 0.69
1%, 1.25 4.62 0.62 2.31 0.81 Cen 2.50 1.72 0.19 0.81
1Y% 1.50 5.00 0.69 2.56 0.88 o 2.88 1.97 0.25 0.88
2 2.00 6.00 0.75 3.06 1.00 . 3.62 2.46 0.31 1.00
2 2.50 7.00 0.88 3.56 1.12 e 4.12 2.97 0.31 1.12
3 3.00 7.50 0.94 4.25 1.19 ce 5.00 3.60 0.38 1.19
3% 3.50 8.60 0.94 4.81 1.26 Co. 5.50 4.10 0.38 1.25
4 4.00 9.00 0.94 5.31 1.31 Lo 6.19 4.60 0.44 1.3
5 5.00 10.00 0.94 6.44 1.44 e 7.31 5.69 0.44 1.44
6 6.00 11.00 1.00 7.56 1.56 . 8.50 6.7 0.50 1.56
8 8.00 13.50 1.12 9.69 1.76 e 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 2.19
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 27.50 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 NOTES:

{a) Dimensions are in inches.

(b) For tolerances, see Section 7.

{c} For facings, see para. 6.2.

(d) For flange bolt holes, see para. 6.3 and Table 3.

{e) For spot facing, see para. 6.4.

{f} For reducing threaded flanges, see Table 2.

(g} Blind flanges may be made with or without hub at the option of the manufacturer.

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.

(2) For thread of threaded flanges, see para. 6.6.
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TABLE 6 DIMENSIONS OF CLASS 150 BASE ELBOWS AND BASE TEES

Diameter
of Round Base Drilling [Note (1)]
Base or
Width of Nominal Bolt
Center-to- Square Size of Circle Diameter
Nominal Base Base Thickness Thickness Supporting or Bolt of
Pipe [Note (2)), [Note (3)], of Base, of Ribs, Pipe for Spacing, Drilled
Size R S T u Base w Holes
2 4.12 4.62 0.50 0.50 1 3.50 0.62
2Y, 450 4.62 0.50 0.50 1 3.50 0.62
3 4.88 5.00 0.56 0.50 1% 3.88 0.62
3% 5.25 5.00 0.56 0.50 1% 3.88 0.62
4 5.50 6.00 0.62 0.50 2 4.75 0.75
5 6.25 7.00 0.69 0.62 2% 5.50 0.75
6 7.00 7.00 0.69 0.62 2% 5.50 0.75
8 8.38 9.00 0.94 0.88 4 7.50 0.75
10 9.75 9.00 0.94 0.88 4 7.50 0.75
12 11.25 11.00 1.00 1.00 6 9.50 0.88
14 12.50 11.00 1.00 1.00 6 9.50 0.88
16 13.75 11.00 1.00 1.00 6 9.50 0.88
18 15.00 13.50 1.12 1.12 8 11.75 0.88
20 16.00 13.50 1.12 1.12 8 11.7% 0.88
24 18.50 13.50 1.12 1.12 8 11.75 0.88

GENERAL NOTES:

(a} Dimensions are in inches.

(b} Bases are not finished unless so ordered.

NOTES:

(1) 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 center lines. 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.

(2) 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.
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TABLE 7 TEMPLATES FOR DRILLING CLASS 300 DUCTILE IRON FLANGES

Drilling [Notes (2), (3)] Length of Bolts,
Outside L
Nominal Diameter Diameter Diameter
Pipe of Flange, of Boit of Bolt Number Diameter Stud Bolts Machine
Size (4] Circle Holes of Bolts of Bolts [Note (3)] Bolts
1 4.88 3.50 0.75 4 5/5 3.00 2.50
1% 5.25 3.88 0.75 4 % 3.25 2.75
1% 6.12 4.50 0.88 4 EA 3.50 3.00
2 6.50 5.00 075 8 % 3.50 3.00
2% 7.50 5.88 0.88 8 3/4 4.00 3.25
3 8.25 6.62 0.88 8 3/,4 4.25 3.60
3% 9.00 7.25 0.88 8 % 4.25 3.75
4 10.00 7.88 0.88 8 3/4 4.50 3.75
5 11.00 9.25 0.88 8 ¥, 4.75 4.25
6 12.50 10.62 0.88 12 3/4 4.75 4.25
8 15.00 13.00 1.00 12 7/3 5.50 4.75
10 17.50 15.25 1.12 16 1 6.25 5.60
12 20.50 17.75 1.26 16 11/3 6.75 5.75
14 23.00 20.25 1.25 20 1'/8 7.00 6.25
16 25.50 22.50 1.38 20 1Y, 7.50 6.50
18 28.00 24.75 1.38 24 1Y, 7.75 6.75
20 30.50 27.00 1.38 24 1" 8.00 7.25
24 36.00 32.00 1.62 24 1% 9.00 8.00

GENERAL NOTES:

{a} Dimensions are in inches.

{b) For other dimensiaons, see Tables 8 and 9.

NOTES:

(1) Length of stud bolts does not inlcude the height of the points.
{2) For flange bolt holes, see para. 6.3.

(3) For spot facing, see para. 6.4.
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w
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wl' . s

Square Base

~ ~
Round Base ~ 4 bolt holes

Base Elbow

TABLE 10 DIMENSIONS OF CLASS 300 BASE ELBOWS AND BASE TEES
Base Drilling [Note (1)]

Diameter of

Round Base or Nominal Boht
Center-to- Width of Size of Circle or Diameter

Nominal Base Square Base Thickness Thickness Supporting Bolt of

Pipe [Note (21, [Note (3)], of Base, of Ribs, Pipe for Spacing, Drilled

Size R S T u Base w Holes
2 4.50 5.25 0.75 0.50 11/4 3.88 0.75
2% 4.75 5.25 0.75 0.50 1% 3.88 0.75
3 5.25 6.12 0.81 0.62 1Y, 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 7.50 1.00 0.76 2%, 5.88 0.88
6 7.50 7.50 1.00 0.75 2% 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 16.25 15.00 1.62 1.12 8 13.00 1.00
20 17.88 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

GENERAL NOTES:

(a) Dimensions are in inches.

(b} Bases are not finished unless so ordered.

NOTES:

(1) 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 center lines. 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.

(2) For reducing fittings, the size and center-to-face dimensions of bases 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 smalier
opening.

(3) The base dimensions shall apply to all straight and reducing sizes.
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ASME B16.42-1998

ANNEX A
METHODS FOR ESTABLISHING PRESSURE-TEMPERATURE RATINGS

(This Annex is an integral part of ASME B16.42-1998 and is placed after the main text for convenience.}

A1 GENERAL

A1.1 Introduction

Pressure-temperature ratings in this Standard have
been determined by the procedures in this Annex. The
primary consideration in establishing ratings is adequate
wall thickness to sustain stresses due to pressure and
other loadings. See para. Al.2. Other considerations
affecting or limiting the ratings include:

(a) stresses in flanges resulting from bolt-up neces-
sary to maintain gasket seal;

{b) distortion of flanges and flanged fittings due to
loadings transmitted through the pipeline;

(c) limitations applying primarily to valves but im-
posed also on flanges in order to maintain compatible
ratings.

A1.2 Wall Thickness

Wall thickness requirements for flanged fittings are
set forth in para. 7.1, and minimum thicknesses ¢, are
listed in the tables designated in para. 7.1. These values
are all greater than those determined by Eq. (1).

r=15P.d/(25 - 12P,) ()

where
t = calculated thickness, in.
P. = pressure rating class designation expressed in
pst (e.g., P. = 150 psi for Class 150)
d = inside diamecter of the fitting, in.

S = stress factor of 7000 psi

Equation (1) gives thickness 50% greater than for
a simple cylinder designed for a stress of 7000 psi
when subjected to an internal pressure equal to the
pressure rating class designation in psi. Actual values
in the dimension tables listed in para. 7.1 are approxi-
mately 0.1 in. to 0.2 in. heavier than those given by
the equation.
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A2 RATINGS IN CUSTOMARY UNITS

A2.1 Ambient Rating Equation

Ratings for —20°F to 100°F temperatures for all
pressure classes are established by Eq. (2).

Pr = P.S,/8750 2)

where
Pr = rated working pressure, psig, for the material
at temperature T
P, = pressure rating class index expressed in psi
(P, = 300 psi for Class 300 and P, = 115
psi for Class 150)
8, = sclected stress, psi

The sclected stress 5y shall be the lowest of the
following values:

fa) 60% of specified minimum yield strength at
100°F.

(b) 1.25 times the allowable stress at 100°F. The
allowable stress shall be determined by the rules of
the ASME Boiler and Pressure Vessel Code, Section
I, Appendix A-150.

S, = 31,300 — (T?/49.85) (3)

Using 100 as the value for 7, Eq. (3) establishes
an upper limit for bolt loads approximating 125% of
allowable stress for ASTM A 193 Grade B7 bolting.

A2.2 Ratings for Class 150

Pressure-temperature ratings for Class 150 flanges
and flanged fittings are determined as follows.

(a) The value for pr at temperature 7 (°F) for
temperatures from 400°F to 650°F shall be thal given
by Eq. (4).
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pr = 320 - 03T @)

The limits of T are 400°F min. and 650°F max.

(b) The values for py between 100°F and 400°F
shall be determined by linear interpolation of the values
calculated for pr at 100°F using Egs. (2) and (4).

A2.3 Ratings for Class 300

Pressurc-temperature ratings for Class 300 flanges
and flanged fittings are determined as follows.

(a) The value for py at temperature T (°F) for
temperatures from 400°F to 650°F shall be that given
by Eq. (5).

pr = 645 - 03T )

The limits of T are 400°F min. and 650°F max.

(b) The values for py between 100°F and 400°F
shall be determined by linear interpolation of the values
calculated for py at 100°F and 400°F using Egs. (2)
and (5).

22
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ASME B16.42-1998

ANNEX B
REFERENCES

{This Annex is an integral part of ASME B16.42-1998 and is placed after the main text for convenience.)

The following is a list of publications referenced in
this Standard.

ASME BI1.1-1989, Unified Inch Screw Threads (UN
and UNR Thread Form)'

ASME B1.20.1-1983 (R1992), Pipe Threads, General
Purpose (Inch)"

ASME B16.5-1996, Pipe Flanges and Flanged Fittings'

ASME B16.21-1992, Nonmetallic Flat Gaskets for Pipe
Flanges'

ASME B18.2.1-1996, Square and Hex Bolts and Screws
(Inch Series)'

ASME BI18.2.2-1987, (R1993) Square and Hex Nuts
(Inch Series)’

ASME Boiler and Pressure Vessel Code, 1995 Edition,
Section I, Power Boilers'

Publisher: The American Society of Mechanical Engi-
neers {ASME), Three Park Avenue, New York, NY
10016-5990

ASTM A 193/A 193M-97a, Specification for Alloy-
Steel and Stainless Steel Bolting Materials for High-
Temperature Service

ASTM A 194/A 194M-97, Specification for Carbon
and Alloy Steel Nuts for Bolts for High-Pressure
and High-Temperature Service

ASTM A 307-94, Specification for Carbon Steel Bolts
and Studs, 60 000 PSI Tensile Strength

ASTM A 395-88 (R1993), Specification for Ferritic
Ductile Iron Pressure-Retaining Castings for Use at
Elevated Temperatures

! May also be obtained from American National Standards Institute
(ANSD, 1l West 42nd Street, New York, NY 10036.
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Publisher: American Society for Testing and Materials
(ASTM), 100 Barr Harbor Drive, West Consho-
hocken, PA 19428-2959

ISO 9000-1: 1994, Quality management and quality
assurance standards — Part 1: Guidelines for selection
and use

ISO 9000-2: 1997, Quality management and quality
assurance standards — Part 2: Generic guidelincs
for the application of ISO 9001, ISO 9002, and
ISO 9003

ISO 9000-3: 1991, Quality management and quality
assurance standards — Part 3: Guidelines for the
application of ISO 9001 to the development, supply,
and maintenance of software

ISO 9001: 1994, Quality systems — Model for quality
assurance in destgn, development, production, instal-
lation, and servicing

ISO 9002: 1994, Quality systems — Model for quality
assurance in production and servicing

ISO 9003: 1994, Quality systems — Model for quality
assurance in final inspection and test

Publisher: International Organization for Standardization
(ISO), | rue de Varembe, Case postale 56 CH-1121
Genéve 20, Switzerland/Suisse

MSS SP-6-1996, Standard Finishes for Contact Faces
of Pipc Flanges and Connecting-End Flanges of
Valves and Fittings

MSS SP-9-1997, Spot Facing for Bronze, Iron and
Steel Flanges

MSS SP-25-1998, Standard Marking System for Valves,
Fittings, Flanges and Unions

MSS SP-45-1992, Bypass and Drain Connections

Publisher: Manufacturers Standardization Society of the
Valve and Fittings Industry (MSS), 127 Park Street,
NE, Vienna, VA 22180
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ANNEX C
QUALITY SYSTEM PROGRAM

{This is a nonmandatory part of ASME B16.42-1998 and is provided for informational purposes only.)

The products manufactured in accordance with this
Standard shall be produced under a quality system
program following the principles of an appropriate
standard from the ISO 9000 series." A determination
of the need for registration and/or certification of the

' The series is also available from the American National Standards
Institute (ANSI) and the American Society for Quality Control
(ASQC) as American National Standards that are identified by a
prefix “Q replacing the prefix “[SO.” Each standard of the series
is listed under Annex C.
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product manufacturer’s quality system program by an
independent organization shall be the responsibility of
the manufacturer. The detailed documentation demon-
strating program compliance shall bhe available o the
purchaser at the manufacturer’s facility. A written sum-
mary description of the program utilized by the product
manufacturer shall be available to the purchascr upon
request. The product manufacturer is defined as the
entity whose name or trademark appears on the product
in accordance with the marking or identification require-
ments of this Standard.
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