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SPECIAL NOTES

1. API STANDARDS ARE PUBLISHED AS AN AID TO PROCUREMENT OF
STANDARDIZED EQUIPMENT AND MATERIALS. THESE STANDARDS
ARE NOT INTENDED TO INHIBIT PURCHASERS OR PRODUCERS FROM
PURCHASING OR PRODUCING PRODUCTS MADE TO SPECIFICATIONS
OTHER THAN THOSE OF API.

2. API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GEN-
ERAL NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES,
LOCAL, STATE, AND FEDERAL LAWS AND REGULATIONS SHOULD BE
REVIEWED.

3. API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS,
MANUFACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN
AND EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING
HEALTH AND SAFETY RISKS AND PRECAUTIONS, NOR UNDERTAKING
THEIR OBLIGATIONS UNDER LOCAL, STATE, OR FEDERAL LAWS.

4. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND
PROPER PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS
AND CONDITIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE
MANUFACTURER OR SUPPLIER OF THAT MATERIAL, OR THE MA-
TERIAL SAFETY DATA SHEET.

5. GENERALLY, AP! STANDARDS ARE REVIEWED AND REVISED, RE-
AFFIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOME-
TIMES A ONE-TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED
TO THIS REVIEW CYCLE. THIS PUBLICATION WILL NO LONGER BE IN
EFFECT AS AN OPERATIVE API STANDARD FIVE YEARS AFTER ITS
PUBLICATION DATE OR, WHERE AN EXTENSION HAS BEEN GRANTED,
UPON REPUBLICATION. THE STATUS OF THE PUBLICATION CAN BE
ASCERTAINED FROM THE API AUTHORING DEPARTMENT (TELE-
PHONE 202 682-8000). A CATALOG OF API PUBLICATIONS AND MATE-
RIALS IS PUBLISHED ANNUALLY AND UPDATED QUARTERLY BY API,
1220 L STREET, N.W., WASHINGTON, D.C. 20005.

6. NOTHING CONTAINED IN ANY API PUBLICATION IS TO BE CON-
STRUED AS GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE,
FOR THE MANUFACTURE, SALE, OR USE OF ANY METHOD, APPARA-
TUS, OR PRODUCT COVERED BY LETTERS PATENT. NEITHER SHOULD
ANYTHING CONTAINED IN THE PUBLICATION BE CONSTRUED AS
INSURING ANYONE AGAINST LIABILITY FOR INFRINGEMENT OF
LETTERS PATENT.

7. API PUBLICATIONS MAY BE USED BY ANYONE DESIRING TO DO SO.
EVERY EFFORT HAS BEEN MADE BY THE INSTITUTE TO ASSURE THE
ACCURACY AND RELIABILITY OF THE DATA CONTAINED IN THEM;
HOWEVER, THE INSTITUTE MAKES NO REPRESENTATION, WARRAN-
TY, OR GUARANTEE IN CONNECTION WITH THIS PUBLICATION AND
HEREBY EXPRESSLY DISCLAIMS ANY LIABILITY OR RESPONSIBILITY
FOR LOSS OR DAMAGE RESULTING FROM ITS USE OR FOR THE VIOLA-
TION OF ANY FEDERAL, STATE, OR MUNICIPAL REGULATION WITH
WHICH THIS PUBLICATION MAY CONFLICT.

Copyright © 1988 American Petroleum Institute
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FOREWORD

This standard is a purchase specification for metallic gaskets for circular raised-
face pipe flanges and flanged connections. The standard currently covers double-
jacketed corrugated and spiral-wound gaskets. Other types of metallic gaskets may
be added in the future if the need arises.

Insofar as possible, the gasket dimensions in this standard are suitable for raised-
face flanges as described in ANSI B16.5, API Standard 605, and MSS SP-44 without
having the gasket extend into the flange bore (see notes to Tables B-1-B-3 for excep-
tions).

This standard is based on the knowledge and experience of petroleum refiners and
has been developed with the assistance of gasket manufacturers.

This standard requires the purchaser to specify certain details and features.
Although it is recognized that the purchaser may desire to modify, delete, or amplify
sections of the standard, it is strongly recommended that such modifications, dele-
tions, and amplifications be made by supplementing this ‘'standard rather than by
rewriting or incorporating sections of this standard into another complete standard.

Suggested revisions are invited and should be submitted to the director of the
Refining Department, American Petroieum Institute, 1220 L Street, N.W.,
Washington, D.C. 20005.
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IMPORTANT INFORMATION CONCERNING USE OF
ASBESTOS OR ALTERNATIVE MATERIALS

Asbestos is specified or referenced for certain components of the equipment
described in some API standards. It has been of extreme usefulness in minimizing
fire hazards associated with petroleum processing. It has also served as a universal
sealing material, compatible with most refining fluid services.

Certain serious adverse health effects are associated with asbestos, among them
the serious and often fatal diseases of lung cancer, asbestosis, and mesothelioma (a
cancer of the chest and abdominal linings). The degree of exposure to asbestos varies
with the product and the work practices involved.

Consult the most recent edition of the Occupational Safety and Health Ad-
ministration, U.S. Department of Labor, Occupational Safety and Health Standard
for Asbestos, Tremolite, Anthophyllite, and Actinolite, 29 Code of Federal Regula-
tions Section 1910.1001; the U.S. Environmental Protection Agency, National
Emission Standard for Asbestos, 40 Code of Federal Regulations Sections 61.140
through 61.156; and the proposed rule by the U.S. Environmental Protection Agen-
cy proposing labeling requirements and phased banning of asbestos products,
published at 51 Federal Register 3738-3759 (January 29, 1986).

There are currently in use and under development a number of substitute
materials to replace asbestos in certain applications. Manufacturers and users are
encouraged to develop and use effective substitute materials that can meet the
specifications for, and operating requirements of, the equipment to which they
would apply.

Information concerning safety and health risks and proper precautions with
respect to particular materials and conditions should be obtained from the
employer, the manufacturer or supplier of that material, or the Material Safety Data
Sheet.
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NOTES TO PURCHASER

1. If the purchaser needs a gasket that deviates from the requirements stated in this
standard, such deviations shall be stated specifically in the purchase order.

2. If no exception is to be taken to this standard, the purchase order shall specify
the following:

a. Quantity.

b. Flange size (NPS) (see 1.3).

c. Class (see 1.3).

d. Flange standard (that is, whether gaskets are for API Standard 605, ANSI

B16.5, or MSS SP-44 flanges). '

e. Type (double-jacketed corrugated or spiral-wound).

f. Material, if other than standard (see 2.3.1 and 3.3.1 for standard materials):
1. For double-jacketed corrugated gaskets, special jacket and/or filler
material may be specified.

2. For spiral-wound gaskets, special winding material, filler material, and/
or centering and inner-ring material may be specified.

g. API Standard 601.

3. For a double-jacketed gasket, the dimensions listed in this standard are suitable
for any jacket and filler material in Gasket Group 1 of ANSI B16.5. Double-
jacketed corrugated stainless steel gaskets are also suitable for API Standard 605
flanges of Classes 150 and 300 (see 2.3.2).

4, For a spiral-wound gasket, the dimensions listed in this standard are suitable
for any metal winding and filler material if the gasket is designed so that a uniform
bolt stress (on the nominal root diameter) of 30,000 pounds per square inch (206.82
megapascals) in the flanged joint will compress the gasket to a thickness of 0.130 =
0.005 inch (3.3 = 0.1 millimeter). If low-yield metal is employed for either flanges
or bolts, special gasket construction may be necessary, and the gasket manufacturer
should be consulted.

5. To prevent overcompression damage to high-pressure spiral-wound gaskets
caused by high available bolt loading, this standard requires both inner rings and
centering rings for spiral-wound gaskets of NPS 24 and larger in Class 900, NPS 12
and larger in Class 1500, and NPS 4 and larger in Class 2500. These inner rings may
extend into the bore a maximum of 0.06 inch (1.5 millimeters) under the worst
combination of maximum flange bore, eccentric installation, and additive
tolerances. Inner rings that are not mandatory must be specified if they are desired
by the purchaser.

6. The use of metric bolts with spiral-wound gaskets that conform to this standard
may result in interference between bolt threads and the outside diameter of the
centering ring.

7. Spiral-wound gaskets for lap-joint flanges are considered special. The purchaser
and the manufacturer must agree on the dimensions.
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Metallic Gaskets for Raised-Face Pipe Flanges and
Flanged Connections (Double-Jacketed
Corrugated and Spiral-Wound)

SECTION 1—GENERAL

1.1 Scope

1.1.1 This standard is a purchase specification for
metallic, flat, ring-shaped gaskets for use in circular,
raised-face, flanged pipe joints as described in ANSI
B16.5, API Standard 605, and MSS SP-44. Two types
of gaskets are covered: double-jacketed corrugated
gaskets and spiral-wound gaskets. Nominal sizes
correspond to the nominal pipe sizes (NPS) in ASME
B36.10M and to the pipe outside diameter (OD), in
inches, when NPS is beyond the scope of ASME
B36.10M. Certain sizes of these gaskets cannot be used
with all flange types or flange bores (see 1.2.1 and Ap-
pendix B).

1.1.2 This standard provides dimensions for double-
jacketed corrugated and spiral-wound gaskets for use
with ail sizes and classes of raised-face steel pipe flanges
conforming to ANSI B16.5, API Standard 605, and
MSS SP-44 (see Appendix A), except the following:

a. Class 75, all sizes.
b. NPS 34, all classes.

1.2 Flange Facing and Bore

1.2.1 GENERAL

Gaskets of some sizes cannot be used with all types of
flanges or with flanges that have unusually large bores
because the gaskets will extend into the flange bore (see
Tables B-1-B-3 for limitations).

1.2.2 ANSI B16.5 FLANGES

Gaskets of the sizes and classes listed in Table 1 are
suitable for slip-on, threaded, welding-neck, or other
raised-face flanges of any bore covered by ANSI B16.5,
subject to the limitations listed in Table 1 and Appendix
B. The sizes and classes listed in Table 1 are also suitable
for raised-face flanged nozzles (long welding necks) that
have the facing dimensions of ANSI B16.5 flanges.
Spiral-wound gaskets of the dimensions listed in this
standard are not suitable for NPS Y2, NPS %, and NPS
1 slip-on and threaded flanges because they will extend
into the bore. Spiral-wound gaskets of other sizes and

Full document details: APl St 601-1988 scan

Table 1—Gaskets

Flange
Size
Class (NPS) Gasket Type
150-1500 1524 Double jacketed
2500 -12 Double jacketed
150-1500 1%-24 Spiral wound
2500 1-12 Spiral wound

classes are subject to the limitations on the bore of
flanges noted in Table B-1. (See Note 5, Notes to Pur-
chaser.)

1.2.3 API STANDARD 605 FLANGES

Gaskets manufactured to this standard are suitable
for raised-face flanges of any bore described in API
Standard 605 for Classes 150-900 (see Table B-2).
Dimensions are not provided for either double-jacketed
or spiral-wound gaskets for Class 75 flanges because
Class 75 flanges do not have sufficient bolting strength;
gaskets that conform to ANSI B16.21 should be used.
(See Note 5, Notes to Purchaser.)

1.2.4 MSS SP-44 FLANGES

Gaskets manufactured to this standard are suitable
only for raised-face, welding-neck flanges described in
MSS SP-44, whose bore does not exceed the limits of
Table B-3. These gaskets are not suitable for use with
slip-on flanges. (See Note 5, Notes to Purchaser.)

1.3 Size and Class

1.3.1 A gasket shall be designated by NPS, class, and
the dimensional specification of the flange with which it
is to be used. Flange sizes and classes are specified in
API Standard 605, ANSI B16.5, and MSS SP-44,

1.3.2 A gasket shall be suitable for the same pressure-
temperature conditions as the corresponding flange
unless otherwise agreed upon by the purchaser and the
manufacturer.
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2 AP! STANDARD 601

1.4 Referenced Publications

The latest edition or revision of the following stan-
dards or specifications shall, to the extent specified,
form a part of this standard:

ANSI!
B16.5 Pipe Flanges and Flanged Fittings, Steel
Nickel Alloy and Other Special Alloys
B16.21  Nonmetallic Flat Gaskets for Pipe Flanges

API
Std 605 Large-Diameter Carbon Steel Flanges
ASME?
B36.10M  Welded and Seamliess Wrought Steel Pipe

B36.19M Stainless Steel Pipe

MSS3
SP-44 Steel Pipe Line Flanges

SECTION 2—DOUBLE-JACKETED GASKETS

2.1 Design

2.1.1  Double-jacketed gaskets shall be made with a
filler completely enclosed in a corrugated metal jacket
(see illustrations in Tables A-1, A-2, and A-3).

2.1.2 For gaskets NPS 8 and larger, the corrugation
pitch shall be a minimum of 0.13 inch (3.2 millimeters)
and a maximum of 0.25 inch (6.4 millimeters). For
gaskets NPS 6 and smaller, the pitch shall not exceed
0.16 inch (4.0 millimeters).

2.1.3 The jacket metal thickness shall be a minimum
of 0.015 inch (0.4 millimeter).

2.1.4 The filler shall be a minimum of 0.06 inch (1.5
millimeter) thick.

2.1.5 Other details of design, including the density of
the filler, shall be the manufacturer’s standard.

2.2 Dimensions

The inside and outside diameters and the thickness of
a double-jacketed gasket (including tolerances) shall
conform to Tables A-1, A-2, and A-3 for the NPS,
class, and flange standard specified in the purchase
order.

2.3 Standard Material

2.3.1 The standard materials shall be a soft carbon
steel jacket and a filler of asbestos that has a suitable
binder.

2.3.2 A jacket and/or filler of other materials may be
specified by the purchaser. All jacket and filler
materials are suitable for the dimensions listed in Table

A-1. Only the jacket and filler materials of ANSI B16.5,

'American National Standards Institute, 1430 Broadway, New York,
New York 10018.
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Gasket Group I, are suitable for the dimensions listed in
Tables A-2 and A-3, except that the materials of ANSI
B16.5, Gasket Group II, are also suitabie for Classes 150
and 300 flanges listed in Table A-2. For other materials,
the purchaser shall verify the suitability of the gasket.

2.4 Marking

2.41 Double-jacketed gaskets shall be tagged or, if
the gasket size permits, marked with waterproof ink, us-
ing symbols approximately 0.25 inch (6.4 millimeters)
high, as follows (see Figure 1):

a. Flange size (NPS).

b. Class.

c. Jacket material identification abbreviation/number,
if the material is other than soft carbon steel (see Table
2).

d. Filler material identification, if the material is other
than asbestos (see Table 2).

e. Identification (API 601).

f. Manufacturer’s identification (trademark or name).
g. API 605, for gaskets to be used with flanges con-
forming to API Standard 605; or SP-44, for gaskets to
be used with flanges conforming to MSS SP-44. Gaskets
to be used with ANSI B16.5 flanges do not require iden-
tification to that standard.

2.4.2 If a gasket is suitable for more than one pressure
class, the marking shall include all applicable classes.

2.4.3 The jacket material identification for non-
standard materials shall use the material abbreviations/
numbers listed in Table 2 or shall spell out the entire
name.

ZAmerican Society of Mechanical Engineers, 345 East 47th Street,
New York, New York 10017,

IManufacturers Standardization Society of the Valve and Fittings
Industry, 127 Park Street, N.E., Vienna, Virginia 22180.
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