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MSS STANDARD PRACTICE SP-53

This MSS Standard Practice was developed under the consensus of the MSS Technical Committee 304, Quality
Standards, and the MSS Coordinating Committee. The content of this Standard Practice is the resulting efforts of
knowledgeable and experienced industry volunteers to provide an effective, clear, and non-exclusive standard that
will benefit the industry as a whole. This MSS Standard Practice describes minimal requirements and is intended as
a basis for common practice by the manufacturer, the user, and the industry at large. It is the responsibility of the user
of this Standard Practice to establish appropriate safety and health practices and determine the applicability of
regulatory requirements prior to use. The existence of an MSS Standard Practice does not in itself preclude the
manufacture, sale, or use of products not conforming to the Standard Practice. Mandatory conformance to this
Standard Practice is established only by reference in other documents such as a code, specification, sales contract, or
public law, as applicable. MSS has no power, nor does it undertake, to enforce or certify compliance with this
document. Any certification or other statement of compliance with the requirements of this Standard Practice shall
not be attributable to MSS and is solely the responsibility of the certifier or maker of the statement.

“Unless indicated otherwise within this MSS Standard Practice, other standards documents referenced to herein
are identified by the date of issue that was applicable to this Standard Practice at the date of approval of this
MSS Standard Practice (see Annex A). This Standard Practice shall remain silent on the validity of those other
standards of prior or subsequent dates of issue even though applicable provisions may not have changed.”

By publication of this Standard Practice, no position is taken with respect to the validity of any potential claim(s) or
of any patent rights in connection therewith. MSS shall not be held responsible for identifying any patent rights.
Users are expressly advised that determination of patent rights and the risk of infringement of such rights are entirely
their responsibility.

For all MSS Standard Practices, the term “shall” means “must” and “shall not” means “must not”.

In this Standard Practice, all text, notes, annexes, tables, figures, and references are construed to be “normative” and essential
to understand the standard’s message. All appendices and footnotes, or any other information denoted as “supplemental”,
that may be included within this Standard Practice, DO NOT involve mandatory or normative requirements.

The U.S. customary units and SI (metric) units included within this Standard Practice are regarded separately
as the standard; each should be used independently of the other and may not be technically equivalent.
Combining or converting values or tolerances between the two systems may result in non-conformance with
this Standard Practice.

Substantive changes in this 2021 edition are “flagged” by parallel bars as shown on the margins of this
paragraph. The specific detail of the change may be determined by comparing the material flagged
with that in the previous 2012 edition.

Excerpts of this Standard Practice may be quoted with written permission. Credit lines should read ‘Extracted from
MSS SP-53-2021 with permission of the publisher, Manufacturers Standardization Society of the Valve and Fittings
Industry'. Reproduction and/or electronic transmission or dissemination is prohibited under copyright convention
unless written permission is granted by the Manufacturers Standardization Society of the Valve and Fittings Industry
Inc. All rights reserved.
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MSS STANDARD PRACTICE SP-53

FOREWORD

Historically, magnetic particle inspection has been applied to steel castings since the mid-1900’s. It became
regarded as an aid to the manufacture of steel castings, particularly pressure containing castings, for use in
“severe services”. The application of magnetic particle inspection had progressed to the point of recognition in
1944, warranting the issuance by ASTM of its method of "Magnetic Particle Testing and Inspection of
Commercial Steel Castings", known as ASTM A272-44 (withdrawn in 1945). It had been the practice of
manufacturers and users of steel castings to survey castings for the type of defects as revealed by the procedures
and to reach agreement on the extent and areas for which this procedure was to be used. There had been no
standard establishing a dividing line between acceptable magnetic particle indications and those requiring
probing or further exploration.

In the mid-1950’s, there was an increasing demand on the part of certain users of steel valves, fittings, and
flanges, particularly in the oil refining industry, to establish minimum requirements for freedom from
discontinuities of the type revealed by magnetic particle tests. As the demand for such a quality level grew, it
has become apparent that some uniform code of acceptance would have to be developed beyond the mere
procedure for making the inspection. To this end the ASTM has promulgated ASTM E125, "Reference
Photographs for Magnetic Particle Indications on Ferrous Castings". These photographs typify the type,
character, and extent of indication relative to the quality definitions embraced in this MSS Standard Practice.
The reference photographs were originally obtained by a procedure in accordance with ASTM E109, "Method
for Dry Powder Magnetic Particle Inspection”, which replaced ASTM A272 in regards to the type of castings
covered herein are concerned. Note that ASTM E109 was eventually withdrawn in 1981 and subsequently
replaced by ASTM E709.

The original selection of photographs and their interpretation was undertaken by the Steel Founders Society of
America and were made available to ASTM Committee E-7 for the purpose of establishing the "Reference
Photographs". These reference photographs served a parallel purpose to ASTM E71, "Industrial Radiographic
Standards for Steel Castings", originally prepared by the Navy Department’s Bureau of Ships as reference for
repair and/or acceptance of steel castings upon a basis of radiographic inspections. Thus, the magnetic particle
reference photographs were treated as another type of "go-no-go" gage in defining the original criteria
established within this MSS Standard Practice. Note that ASTM E71 was withdrawn in 1974 and subsequently
replaced by ASTM E446.

The MSS SP-53 was originally approved in January 1957. Complying with MSS SP-53 serves to codify a quality
level in cast steel valves, fittings, and flanges involving casting discontinuities to an extent beyond that which
may be attained through visual inspection. The quality herein implied is the minimum consideration of safety
for the services in which such castings are to be used. There is no implication intended that "visual quality
inspection" of steel casting will not fully support the ratings and requirements of ASME B16.5.

The ASTM E125 Reference Photographs were originally adopted at the prompting of a Joint Task Force
promoted by Subcommittee 3, of ASA (later known as ANSI) Standards Committee B31, on Refinery
Piping Systems; consisting of representatives of ASA, Steel Founders' Society of America (SFSA), ASTM,
ASME, and MSS. In addition, the aforementioned Standards Committee B31(developer of the standard
known today as ASME B31 or the American National Standard Code for Pressure Piping), involving the
section in B31 relating to Refinery Piping Systems, was concerned with pressure castings and expressed
interest in MSS SP-53, given its scope and examination applicability. It was then contemplated during this
time that MSS SP-53 would be employed by the B31 Refinery group as a “practical vehicle whereby the
Pressure Piping Code's safe practice precepts may be exerted over the steel castings used in the manufacture
of valves, fittings, and flanges”.

This Forward is informational and provides a historical perspective on the subject. MSS acknowledges the
original assistance and collaboration involving MSS SP-53 by the supporting members of the former ASA
Standards Committee B31 as mentioned above.
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SP-53

PREFACE

Technical Committee Membership

The MSS Technical Committee 304, Quality Standards, has primary responsibility for this Standard
Practice and included the following members at the time of approval:

Carlos E. Davila, Chair
Steve Donohue, Vice-Chair

Mark Abbott, Valvtechnologies, Inc

Brian Allen, Flomatic Corporation, Inc.

Mitchell Anderson, Bray International, Inc.

Annemarie Appleton, Alloy Stainless Products Company, Inc.
Jose Avalos, Neway Valve International

David Ashwill, Mogas Industries, Inc.

Lance Bagley, Gulf Coast Modification, LP

John Ballun, Val-Matic Valve and Manufacturing Corp.
Jim Barker, DeZURIK APCO Hilton

Douglas Barrett, Kitz Corporation of America

Kevin Bartell, Conbraco Industries, Inc.

David Bayreuther, Neles Corporation

Brandon Bell, Emerson Automation Solutions Final Control US, LP
Eric Berger, Gulf Manufacturing, LLC

Patrick Berken, American Valve and Hydrant Manufacturing Company
Lisa Bidtnes, Keddco Manufacturing, LTD

Dan Burczynski, Kennedy Valve

Ian Cheng, Neway Valve International

Dean O’Brian Chetty, LVSA Group

Matthew Coffey, Ward Manufacturing, LLC

Ron Collins, JCM Industries, Inc.

Jorge Corripio, Emerson Automation Solutions Final Control US, LP
Guy Cuccio, Phoenix Capitol Camco

Stephen Dalton, Val-Matic Valve and Manufacturing Corp.
Jerry D’Avanzo, Fluoroseal, Inc.

Carlos Davila, Crane Chempharma & Energy

Stephen De Boer, Mueller Company, LLC

Aaron Distefano, Ladish Valves

J. Gabriel Dominguez, Welding Outlets, Inc.

Steve Donohue, ITT Corporation

Steve Driscoll, Check-All Valve Manufacturing Co.
Kathy Durand, Canadoil Forge, LTD

Rob Enneking, Fluoroseal, Inc.

David Escobar, Neles Corporation

Brian Fabian, Pennsylvania Machine Works, Inc.

Leo Fleury, Mueller Co. LLC

Frank Frazzano, Alloy Stainless Products Company, Inc.
David Gambetta, Mueller Company, LLC

Epitacio Torres Garcia, Weldbend Corporation

Kevin Gentry, Gulf Coast Modification, LP

Paul Gifford, Mueller Company, LLC

Greg Goodson, Conbraco Industries, Inc.

Troy Gorrell, Allied Group

Engin Gulgun, International Standard Valve, Inc.

Heath Gunderman, A.W. Chesterton

Chad Harbour, Mueller Company, LLC

Tim Harrigan, Bonney Forge Corporation
Paul Heald, Bonney Forge Corporation

John Helf, American Flow Control

James Henofer, DFT, Inc.

Mandar Hingwe, Forged Components, Inc.
Howard Houston, Westbrook Manufacturing
Greg Johnson, United Valve

Kirk Johnson, M & H Valve Company

David Johnston, EJ, Inc.

Dennis King, Dynamic Products, Inc.

Bobby Lanclos, Phoenix Capitol Camco
Roland Larkin, J & S Valve, Inc.

Jason Legendre, Forum Energy Technologies — Valve Solutions
Randy Looney, American AVK Company

Karl Lyons, Forged Components, Inc.

Scot Marshall, Tube Forgings of America, Inc.
Rob Meloy, Emerson Automation Solutions Final Control US, LP
Sheryl Michalak, Welding Outlets, Inc.

John Montgomery, Hackney Ladish Inc.

Steve Moore, Kirksey Machine Company, Inc.
Frank Morrell, American Valve and Hydrant Manufacturing Company
Ian Murphy, Weir Minerals

Prasad Naik, Gripple, Inc.

Vahe Najarian, Velan, Inc.

Tim Narel, Milwaukee Valve Company

Robert Nichols, Elkhart Products Corp.

John Nickel, Phoenix Capitol Camco

Derek Oldsen, Nibco, Inc.

Bradley Okeley, DSS Valves

Allen Organick, Inferno Manufacturing Corp.
Tim O’Shea, Val-Matic Valve and Manufacturing Corp.
Willard Painter, The WM Powell Company
Doug Peirce, Clow Valve Company

Jim Pellegrini, DSS Valves

Gil Perez, Velan, Inc.

Dennis Petrucci, DFT, Inc.

Rick Purpura, Weldbend Corporation
Kenneth Reid II, Parker Hannifin Corporation
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Jon Robert, Southern Valve Service, Inc.
Matthew Robbins, Flowserve Texas

Alain Roquet, Fluoroseal, Inc.
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