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MBS STANDARD PRACTI CE SP- 54

An MSS Standard Practice is intended as a basis for conmon practice by
the manufacturer, the user, and the general public. The existence of an
MBS Standard Practice does not in itself preclude the manufacture,
sale, or wuse of products not conformng to the Standard Practice.
Mandatory conformance is established only by reference in a code,
specification, sales contract, or public | aw, as applicable.

Unl ess otherwise specifically noted in this MS SP, any standard
referred to herein is identified by the date of issue that was
applicable to the referenced standard(s) at the date of issue of this
MSS SP. (See Annex A.)

In this Standard Practice all notes, annexes, tables, and figures are
construed to be essential to the understanding of the nessage of the
standard, and are considered part of the text wunless noted as
"suppl enental ". Al appendices appearing in this docunent are construed
as "supplenental ". "Suppl enental” information does not i nclude
nmandat ory requirenents.

U S. custonmary units in this SP are the standard; the netric units are
for reference only.

Substantive changes in this 1999 edition are "flagged" by
paral l el bars as shown on the margins of this paragraph. The
specific detail of the change nay be determ ned by conparing
the material flagged with that in the previous edition.

Non-tol eranced Dinensions in this Standard Practice are nomnal, and,
unl ess ot herwi se specified, shall be considered "for reference only."

Any part of this standard may be quoted. Credit Ilines should read
"extracted from MSS SP-54, 1999, with permission of the publisher, the
Manuf acturers Standardi zati on Society.' Reproduction prohibited under
copyright convention unless witten permission is granted by the
Manuf acturers Standardi zation Society of the Valve and Fittings
I ndustry, Inc.

Oiginally Approved February, 1959

Copyright® 1985 by
Manuf act urers Standardi zati on Soci ety
of the
Val ve and Fittings Industry, Inc.

Printed in U S A
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FOREWORD

This standard practice provides nethods and acceptance standards for
the film nethod of radiographic examination of steel castings for
val ves, flanges, and fittings and other piping conponents. It is
applicable to examination of repairs as well as to the initial
exam nati on of castings.
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MBS STANDARD PRACTI CE SP- 54

RAD IOGRAPHIC EXAMINATION METHOD

1. SCOPE

2. DEFINITIONS

1.1 The nethods of Section 4
provide uniform procedures
whi ch will produce
satisfactory and consistent
results upon whi ch t he
accept ance st andar ds of
Section 5 may be used.

1.2 This examnation guide
may be used on a voluntary
basis or when specified in

2.1 For definitions of ternmns
relating to radiography see
ASTM E 94 Appendix X1 and
ASTM E 142 Par agr aph 2.

. BASIS FOR USE

3.1 Critical sections  of
pressure containing castings

shall be radiographed. These section will be

the inquiry, contract, or selected by the valve or fitting manufacturer
order and when nmut ual 'y on the basis of previous experiences. These
agr eed upon by t he sections will be those which are critical in
manuf act ur er and t he any one of three senses:

purchaser. It is difficult to
rigidly interpret radiographs
to a set of accept ance
st andar ds; consequent |y,
there is a need for close

a) Casting solidification

b) Stress concentration

cooperation bet ween t he c) Ability to contain

manuf act ur er and t he pressure

pur chaser in appl yi ng

radi ogr aphi c accept ance 3.2 lInspection guide ASTM E

st andar ds. 94 includes radiographs of
various types and degrees of
di scontinuities encount er ed
in st eel casti ngs.

Radi ogr aphs of castings up to
2 in. (51 mm wall thickness
shall be interpreted to ASTM
E 446, from2 in. up to 4 1/2
in. (51 mMm up to 114 nmm to
ASTM E 186) and from 4 1/2
in. to 12 in. (114 mmto 305
nm) to ASTM E 280.
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4. RADIOGRAPHIC PROCEDURE

4.1 ASTM E 94 "Standard Qui de
for Radi ographic Testing," and

ASTM E 142 "S andard method f or
Control ling Quality of

Radi ogr aphic Testing," shall be

used as a gui de,

4.2 Areas to be radiographed
shall be in accordance wth

Section 3. 1.

4.11 Single wll thicknesses
shal | be radiographed wherever
practical .

4.12 The r adi ogr aphi c
sensitivity shal |l be 2-4T for
thi ckness up to and including
0.75 in. (19 m) and 2-2T for
t hi ckness greater than 0.75 in.
(19 Mm).

4.13 The manufacturer shall be
responsi bl e for assigni ng

4.3 The filmshall be as close
as practical to the casting
bei ng radi ogr aphed.

4.4 Ay commercial available
i ntensifying screen except
those of the fluorescent type
may be used.

4.5 Al film shall bear
i dentification mar ki ng to
properly orient the film for
interpretation and to denote
the actual casting under
examnati on. Hlm shall be
mar ked to identify t he
organi zat i on pr oduci ng t he
r adi ogr aph and t he dat e
exposed.

4.6 Penetraneters shall be used
on each radiograph and shall
conform to the requirenents of
ASTM E 142.

4.7 Ay conmercially avail abl e
filmmy be used provided it is
equal or finer grained than
Type 2, ASTM E 94.

4.8 Radiographs may be nmade
using nultiple film technique
and either single or multiple
viewng so as to cover a
greater latitude in casting
t hi ckness with a singl e
exposur e.

4.9 Radi ogr aphs shall be within
t he foll ow ng phot ogr aphi ¢
(H&D) density range:

a) Single film viewing - 1.5
m ninum 4.0 nmaxi num

b) Superi mposed view ng of
double film each single film-
1.00 mininmum 2.5 maxi mum wth
a double film- 4.0 naxi num
4.10 Surface shal |l be such that
radi ographic contrast due to
surface condition cannot nmask
or be confused wth that of any
i ndi cation.

Provided by IHS under license with MSS

qual ified personnel
and i nterpret

exam nati ons

in
with the requirenments of

to perform

r adi ogr aphi c

standard practice.
4.14 A qualification record of

per sonnel

and interpret

practice shall
upon request.

considered
by the nmanufacturer

conf or mance

this

sui tabl e
to perform

examnations in
accordance wth this standard
be avail able

ASNT Recommended

Practi ce No. SNT-TC-1A provides

a recommended procedure for
qual ifying personnel .

5. ACCEPTANCE STANDARDS
5.1 Acceptance criteria for
castings for body and bonnet
(cover) and end pieces (of
mul ti-piece valve bodies, e g.

bal | val ves) shall

be based on

wall thickness as indicated
bel ow

5,1.1 WAl thicknesses |ess
than 2 in. (51 mm). The

foll owi ng conparative plates of
ASTM E 446 define acceptable

i ndi cations:

Accept abl e
Conpar at i ve
D scontinuity Cat egory
Type ASTM E 446
Gas A A2
Sand B B3
Shrink, Type 1 C CcA2
2 C B3
3 C ac3
4 C (ep¢}
Hot Tears & D&E None
O acks
Inserts (Chill s, F None
Chapl et s)
Mottling G Ref erence Only
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5.1.2 Wall thickness from 2
in. upto4 1/2 in. (51 mm up
to 114 mm. The follow ng

conparative plates of ASTM E
186 defi ne accept abl e
i ndi cati ons:

Accept abl e
Conparative
Pl at es
Di sconti nui ty
Type category | astm E 186
Gas Porosity A A3
Sand and Slag B B3
I ncl usions
Shrink, Type 1 C CA3
2 C CB3
3 C CC3
Cr acks D None
Hot Tears E None
I nserts F None
5.1.3 Wall thickness from 4
1/2 in. through 12 in.. (114

mm through 305 nm. The

following conparative plates
of ASTM E 280 defi ne
acceptabl e i ndications:
Accept abl e
Conparativ
e Pl ates
Di sconti nui ty
Type category | astm E 280
Gas Porosity A A3
Sand and Slag B B3
I ncl usions
Shrink, Type 1 C CA2
2 C CB3
3 C CcC3
Cr acks D None
Hot Tears F None
Inserts F None
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6. REMOVAL AND REPAIROF

DISCONTINUITIES

6.1 Pieces rejected through the
application of these standards may
be repaired. | f wel di ng is
required, it shal | be in
accordance wth the requirenent
specified in the applicable steel
casting specifications.

6.2 Discontinuities in excess of

those represented by acceptable
i ndi cations shall be renoved by
suitable neans. If renoval of
surface di scontinuities to
acceptable |evel does not result
in reducing the wall thickness

bel ow acceptable mnimum the area
shall be blended snoothly into
surroundi ng surface. Were renoval
of discontinuities results in a
wal | t hi ckness bel ow t he
acceptable mnimum the resultant
cavity may be repaired by welding.
Wel ded areas shall be bl ended
snoot hly into surroundi ng surface

6.3 Areas which as a result of
radi ographi ¢ exami nati on have been
weld repaired or from which
di scontinuities have been renpved
wi t hout requi renent for wel d
repair shall be re-exam ned by the
radi ogr aphi ¢ net hod.

6.4 Accept ance st andar ds for
porosity and slag inclusions in
wel ds shall be in accordance wth
UW51, ASME Boiler and Pressure
Vessel Code, Section VI,
D vision 1.
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[ ANNEX A|
REFERENCE STANDARDS AND APPLI CABLE DATES

This Annex is an integral part of this Standard Practice and is placed
after the main text for convenience.

St andard Nanme or Description

ASME, ANSI/ASME, ANSI, ASME/ ANSI

Section VIII Boi |l er and Pressure Vessel Code
Di vi sion 1-1998

ASTM Speci fications for:

E 94-1993 St andard Cui de for Radi ographic Testing

E 142-1992 St andard Met hod for Controlling Quality of
Radi ogr aphi c Testing

E 186-1993 St andard Reference Radi ographs for Heavy Walled [2 toO
42 in (51 to 114 nm] Steel Castings

E 280-1993 St andard Reference Radi ographs for Heavy Walled 42 to
12in. (114 to 305 nm Steel Castings

E 446-1993 St andard Reference Radi ographic for Steel Castings up

to 2in. (51 M) in thickness
ASNT

SNT- TC- 1A- 1996 Recommended Practice for Personnel Qualifications and
Certification in Nondestructive Testing

Publ i cations of the follow ng organi zati ons appear in the above |ist:

. ASME The American Soci ety of Mechanical Engineers

:; 3 Park Ave., New York, NY, 10016-5990

- ASTM American Society for Testing and Materials

100 Bar Harbor Drive, Wst Conshohoken, PA 19428-2959
- ASNT The Anmerican Society for Nondestructive Testing Inc.

1711 Arlingate Lane, Col unbus, OH  43228-0518
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Nunber
~6- 2001

SP-9- 2001

SP-25-1998
SP-42-1999
SP-43-1991
SP-44-1996
SP-45-1998
SP-51-2000
SP-53-1999

SP-54-1999
SP-55-2001

SP-58-1993
SP-60-1999
SP-61-1999
SP-65-1999
SP-67-2002
SP-68-1997
SP-69-1996
SP-70-1998
SP-71-1997
SP-72-1999
SP-73-1991
SP-75-1998
SP-77-1995
SP-78-1998
SP-79-1999a
SP-80-1997
SP-81-2001
SP-82-1992
SP-83-2001
SP-85-1994
SP-86-2002
SP-88-1993
SP-89-1998
SP-90-2000
SP-91-1992
SP-92-1999
SP-93-1999

SP-94-1999

SP-95-2000
SP-96-2001
SP-97-2001
SP-98-2001
SP-99-1994
SP-100- 1997
SP-101- 1989

SP-102- 1989

SP-103- 1995
SP-104- 1995
SP-105- 1996
SP-106- 1990
SP-107- 1991
SP-108- 2002
SP-109- 1997
SP-110- 1996
SP-111- 2001
SP-112- 1999

SP-113- 2001
SP-114- 2001
SP-115- 1999
SP-116- 1996
SP-117- 2002
SP-118- 1996

SP-119- 1996
SP-120- 1997
SP-121- 1997
SP-122- 1997
SP-123- 1998
SP-124- 2001
SP-125- 2000
SP-126- 2000
SP-127-2001

List of MSS Standard Practices
(Price List Available Upon Request)

Standard F nishes for Contact Faces of Pipe Flanges and Connecti ng- End H anges of Val ves and
Fittings

Spot Faci ng for Bronze, Iron and Steel Flanges

St andard Mar ki ng System For Valves, Fittings, Flanges and Unions

Cl ass 150 orrosi on Resi stant Gate, Globe, Angl e and Check Val ves with Flanged and Butt Weld Ends
(RO1) Wought Sainless Seel Butt-Wel ding Fittings

(R0O1) Seel Pipeline Hanges

Bypass and Drai n nnecti ons

Cl ass 150LW Qorrosi on Resistant Cast H anges and Flanged F ttings

(R 02) Quality Standard for Steel Castings and Forgings for Valves. Flanges and Fitti ngs and Other
Pi pi ng Gnponents - Mgneti c Parti cle Examinati on Mthod

(R 02) Quality Standard for Seel Castings for Valves, Flanges, and F ttings and Ot her Piping
Conponent s - Radi ogr aphi ¢ Examinati on Method

Qual ity Standard for Steel Castings for Val ves, Hanges, Fttings, and Qher Piping Conponents -
Vi sual Method for Eval uation of Surface Irregul arities

Pi pe Hangers and Supports - Materi als, Design and Munufacture

Connecting Flange Joint Between Tappi ng 9 eeves and Tappi ng Valves

Pressure Testing of Seel Val ves

Hi gh Pressure Chenmical |ndustry Hanges and Threaded Stubs for Use with Lens Gaskets

Butterfly Valves

Hi gh Pressure Butterfly Val ves with Off set Desi gn

Pi pe Hangers and Supports - Selection and Application

Cast Iron Gate Valves, Flanged and Threaded Ends

Gray Iron Sning Check Val ves, H anged and Thr eaded Ends

Ball Valves with Hanged or Butt Welding Ends for Genera Service

(R 96) Brazing Joints for Wought and Cast Copper A loy Sol der Joint Pressure Fittings

Speci fication for High Test Wought Butt Wel ding Fittings

(R 00) Quidelines for A pe Support Gntractual Rel ationships

Cast Iron P ug Valves, Flanged and Threaded Ends

Socket- Wl di ng Reducer |nserts

Bronze Gate, Gl obe, Angl e and Check Val ves

Stai nless Seel, Bonnetl ess, Flanged Knife Gate Valves

Valve Pressure Testing Methods

Cl ass 3000 Steel PF pe lhions, Socket Vélding and Thr eaded

Cast Iron G obe & Angl e Val ves, H anged and Threaded Ends

Guidelines for Metric Data in Sandards for Val ves, Hanges, Fittings and Actuators

(R 01) D aphragm Val ves

Pi pe Hangars and Supports - Fabrication and I nstal lati on Practices

Guidelines on Termnol ogy for A pe Hangers and Supports

(R 96) Quidelines for Manual Operations of Valves

MSS Val ve Wser Guide

Qual ity Standard for Seel Castings and Forgings for Valves, Flanges, and Fittings and Other
Pi pi ng Gnponents-Li quid Penetrant Exam nati on Mt hod

Qual ity Std for Ferritic and Martensitic Seel Castings for Val ves, Flanges, and Fittings and
Ot her Piping Conponents-Ultrasonic Exam nati on Mt hod

Swage(d) Nippl es and Bul | Plugs

Guideli nes on Termnol ogy for Valves and Fittings

I ntegrally Rei nforced Forged Branch Outl et Fittings-Socket Wel di ng, Threaded, and Buttwel ding Ends
Protective Coatings for the Interior of Valves, Hydrants, and F ttings

(R O1) Instrument Valves

Qual i fi cation Requi rements for Elastoner Diaphragms for Nucl ear Diaphragm Type Val ves

(R 01) Part-Turn Valve Actuat or Attachnent-H ange and Diving Qnponent Dimensions and Perfor mance
Characteristics

(R 01) Milti-Tun Vave Atuator Attachmnent - Hange and Driving nponent DO mensions and
Perf ormance Charact eri stics

(R 00) Wought (opper and Cooper Alloy Insert Fittings for Pol ybutylene Systens

W ought Copper Solder Joint Pressure F ttings

(R O1) Instrument Valves for Code Applications

(R 96) CGast opper Alloy Hanges and Hanged H ttings, Qass 125, 150 and 300

(R 00) Transition Union Fittings for Joining Mtal and A astic Products

Resi lient - Seat ed Gast-Iron Eccentric A ug Val ves

Welded Fabri cat ed Copper Solder Joint Pressure F ttings

Ball Valves Threaded, Socket-Wel di ng, Solder Joint, Gooved and Flared Ends

Gray-lron and Ductil e-Iron Tappi ng 9 eeves

Qual ity Sandard for Eval uation of Cast Surface Finishes - Msual and Tactil e Method This SP nust
be sold wth a 10-surface, three di nensional Cast Surface Conparator, which is a necessary part of
the Standard. Additional Conparators nay be sold separately at $25.00 each. Sane quantity
di scounts apply on tota order

Connecting Joi nt between Tappi ng Machines and Tapping Val ves

Corrosi on Resistant P pe FHttings Threaded and Socket Wel di ng, Cl ass 150 and 1000

Excess How Val ves 1 1/4 NPS and Smal ler, for Natural Gas Service

Service Line Valves and Fittings for Drinking Water Systens

Bell ows Seals for Gl obe and Gate Valves

Conpact S eel Globe & Check Valves - Flanged, Flangeless, Threaded & Wel ding Ends (Chem cal &
Petroleum Refi nery Service)

Bell ed End Socket Welding Fittings, Stainl ess Steel and Copper Ni ckel

Fl exi bl e Graphi te Packing Systemfor R sing Stem Steel Valves (Desi gn Requi renents)

Qual i fi cation Testi ng Met hods for Stem Packi ng for Rising Stem Steel Val ves

Pl astic I ndustrial Bal |l Val ves

Non- Ferrous Thr eaded and Solder-Joint Unions for Use W th Copper Wter Tube

Fabri cated Tapping Sleeves

Gray Iron and Ductile Iron In-Line, Spring-Loaded, Center-Guided Check Val ves

Steel In-Line Spring-Assisted Genter Qi ded Check Valves

Bracing for P ping Systems Sei smc-Wnd-Dynamic Desi gn, Sel ection, Application

(R YEAR) Indicates year standard reaf firned wit hout substantive changes

A large nunber of forner MSS Practices have been approved by the ANSI or ANSI Standards, published by others. In order
to maintain a singl e source of authoritative infornmati on, the MSS withdraws its S andard Practice in such cases
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