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compliance was requested and the task group assigned to revising this $tandard Practice had very impariant input from
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HIGH-STRENGTH, WROUGHT, BUTT-WELDING FITTINGS

SCOPME

I.1 This Standard Practice covers factory-
made, seamless and eleciric welded carbon and
low-alloy steel, butt-welding fittings for use in
high pressure gas and oil transmission and
distribution  systems; including  pipelines,
compressor stations, metering and regulating
stafions, and mains,

1.2 This Standard Practice EOVEITS
dimensions, tolerances, ratings, tesfing,
materials, chemical and tensile properties, heat
ireatment, notch  toughness  properties,
manufacture, inspection and marking for high-
strength, butt-welding fittings NPS 60 and
smaller, Dimensional requircments for NP5 14
and smaller are provided by reference to ASME
B16.9.

[.3 The term “welding fittings™ applics to buti-
welding fittings such a5 elbows, segments of
elbows, return bends, caps, tees, single or
multiple-cutlet extruded headers, reducers, and
exlensions and transition sections’™, Girth weld
requirements are owtside the scope of this
Standard Practice and are covered by the
applicable ASME B31 Code for Pressure Piping
andfor customer apecifications,

|4 Fittings may be made © special
dimensions, sizes, shapes, and tolerances, or of
wrought materials other than those covered by
this Standard Practice by agreement between the
manufactarer and the purchaser. When such
fitlings meet all other stipulations of this
Standard Practice they shall be considered as
being in partial compliance therewith, providing
they are appropriztely marked.

I.4.1 Fittings manufactured in  partial
compliance, as provided in Section 1.4, glall
be identified with “Fart™ following the
respective grade designation.

NOTE: (1} Lengihs of exlensions and transitions
&8 agreed wpon by purchaser and manufsciurer,

2. PRESSURE RATINGS

Z.1 The allowable internal-pressure ratings for
pipe fttimgs designed in accordance with this
Standard Practice shall be calculated as for
straight seamless pipe (or welded pipe with a
Joint efficiency factor of 100 of eguivalent
grade, diameter and  wall  thickness  in
sccordance with the rules established in the
applicable sections of ASME B3 1 Codes.

2.2 All fitings produced in accordance with
this Standard Practice shall be designed to
withstand & field hydrostatic test pressure, after
installation, at a pressure level equivalent 1o that
required 1o develop a hoop stress equal to the
specified minimum yield strength for pipe of
equivalent grade and wall thickness based on
Barlow’s Formula, without failure, leakage, or
impairment of serviceability, Barlow's formula
is defined as:

p o 28

Where:

P = infernal design pressure, paig;

§ = specified minimum yield strength of the
pipe, psi;

t =nominal wall thickness of the pipe, inches;

0 = putside diameter of the pipe, inches.

2.3 By agreement between the manufacturer
and the purchaser, fittings may be tested at a
higher pressure providing the manufactarer is
notified of the test pressure 10 be used.

24 The design shall take into consideration
performance requirements prescribed above as
well as additional factors dictated by the shape
of the part.

2.5 The design of fittings may be established
by mathematical analyses contained  in
natiorally recognized pressure vessel or piping
codes or, a1 the manufacturer’s option, by proof
testing in accordance with Section 4.
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The design of fittings that cannot be qualified by
mathematical analyses zhall be established by
proof testing in accordance with Section 4.

3. SIZE

The nominal size of the fittings refers 1o the
nominal 0.0, of the pips to which it is attached.

4. DESIGN PROOFE-TEST

4.1 Prooftests shall be made as set forth in this
Standard Practice when the manufaciurer
chooses proof testing to qualify the fitting
design. The proof test shall be based on the
computed burst pressure of the fitting and s
connecting piping as defined in Section 4.3. A
factory-made segmented elbow that has a proof
test on a geametrically similar 90-deg elbow
need not be tested separately,

42 Test Assembly Requirements:

4.2.1 Fimings that have the same basic design
configuration and method of manufacture shall
be selected from production for resting and
shall be identified as 1o material, grode and o,
including heat treatment. They shall be
inzpected for dimensional compliance to this
Standard Practice,

4.2.2 Sitraight zeamless or welded pipe whose
calculated bursting strength i3 at least as great
as the proof test pressure as calculated in
Section 4.3, shall be welded to each end of the
fitting to be tested, Pipe sections may have the
nominal wall greater than the thickness
indicated by the filming markings. That greater
thickness shall not exceed 1.5 times the
nomingl pipe wall thickness of the pipe that the
fiming marking identifies. Any intemnal
misalignment greater tham 0006 in. shall be
reduced by taper boring at a slope not
exceeding 1:3 (13%) Any other unequal wall
welding preparation shall be in accordance with
Figure 3. The minimum length of pipe sections
for closures shall be one-half pipe O.D. for
greater than MPS 14 and one pipe 0.0 for NPS
14 and smaller,

4.3 The test fluid shall be water or other liguid.
Hydrostatic pressure shall be applied o the
assembly. At least three (3) proof tests for each
fitting, jodnt size, or configuration are
recommemnded.

The testing factor, ) based on the number of
specimen tests performed in the table below is
used in the computed 1est equations:

Mumber of Tesis Testing Factor,
1 1.0
2 1.045
3 .00

NOTE: Tests of similarly proporionsd fiflings
that meset the requircinents specafied in Section
4.4 may be combined to establish the fest factor
applizd to & set of fittings.

The test shall be taken to rupture or held at or
ibove the computed minimum proof pressure for
a period of at least three (3) minutes. The test is
successful if for each of the tests, the fitting
withstands without rupture a proof test pressure
at least equal to the compated minimum:

P=2f5D
Where:
D = specified owside diameter of pipe;
S =testing factor from fable listed in
Section 4. 3;

P = omputed minimum praof test pressure
for fiting;

& = actual tensile strength of the tes1 ftting,
determined on a specimen representative
of the test fiting, which shall meet the
tensile strength requirements of the
applicable matenal of Section 6;

¢ =nominal pipe wall thickness of the pipe
that the fitting marking identifies,

4.4 Tt is not necessary to conduct an individual
test of finings with all combinations of sizes,
wall thicknesses, and materials. A successful
proof test on one representalive fitting may
represent others to the extent described in
Sections 4.4.1, 4.4.2 4,43 and 4,44,

441 One test fitting may be used o qualify
similarly proportioned fintings with a size range
from one-halfto twice that for the tested fitting
The test of a non-reducing fitting qualifies
reducing fittings of the same pattern. The test
of a reducing fitting qualifies reductions to
smaller sizes.

SP-75
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442 One test fitting may be used o qualify
similarly proportioned fittings with #7) ranges
from one-half to three times that for the tested
fitting.

4.4.3 The pressure retaining capacity of a
geometrically identical fitting made of various
grades of steel as listed in Section & will be
directly proportional to the tensile properties of
the materials, provided the yield-to-tensile ratio
15 0.90 or less. Therefore, il is necessary to test
only a single material in a representative fitting
to prove the design of the fitting, For vield-to-
tensile ratios greater than (.84, additional
testing should be considerad,

444 A test on a prototype clbow qualifies
elbows having longer radii than the test fitfing
providing they qualify under Sections 4.4.1 and
4.4.3,

4.5 The manufacturer shall have a quality
gonfrol () program that  verifies  the
manufaciuring process used and enswres that the
resulting geometry of the fitings or joins
manifaciured reasonably  conforms o the
geometries tested. The QO program shall conirgl
the manufacturing drawings and maintain the QC
records showing conformance to these drawings.

Tests made in eccordance with and af the time of
previcus editions of this test are not intended to
be nullified by the changes made in this edition's
test procedure and reguirement.

Whenever a significant change iz made in the
gecmetry or method of  manufacture, the
manufacturer shall  either retest the new
praduction or show by analvsis that the change
would not affect the resulis of prior tests.

4.6 A report of the testing for each test
assembly shall be prepared and shall include:

fat  Description of the test, including the
number of fests and f factor used to

establish the target proof test;

) Instrumeniation  and  methods  of
calibrations used;

fel  Material test reports for the assembly's
migterials;

fo}  Actual final pressures for each rest:

fed  Length of time from test initiation to the
time of burst, or the hald time at or above
the computed largel pressure;

(i Calculations performed;

fz) Location of rupture, if any, including a
sketch.

The test report shall be mads available at the
manufacturer’s facility for inspection by the
purchaser or regulatory authority,

5. HYDROSTATIC TE: 1

3.1 Unless otherwise agreed upon as per
Section 2.3, welding fittings shall be capable of
withstanding a hydrostatic test pressure as
specified in Section 2.2; however, hydrostatic
testing by the manufscturer s not required.

i, TERIALS

&.1 The steel shall be fully “killed” and made
using recognized melling practices to provide
infended  heat-treat  respomse  and  notch-
toughness properties. Steel shall be suitable for
field welding to other fittings, Manges. and pipe
manufactured to applicable specifications listed
i the ASME B31 Codes.

6.2 The material for fiiings shall consist of
blooms, billets, slabs, forging quality bar, plate,
s2ambess or fusion-welded mbular products with
filler metal added.

6.3 The steel used shall be zuitable welding-
quality carbon steels or of a suitable welding-
quality high-strength, low-alloy steel.

6.4 If preheating of the material is required o
insure proper weldability under normal field
conditions, the manufacturer shall state specific
preheat requirements and permanently indicate
fhis on the fitting,

7. CHEMI (O POSITION

7.1 The determination of the chemical
composition of each heat of steel wsed in
meeting the reguirernents of Table 1 shall be
determined by a product analysis controlled by
the fitting manufacturer.

1.2 The choice and use of alloying elements for
fittings made from high-strengrh, low-alloy steels
to give the tensile properties that ane prescribed in

SP-T5
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Table 2 shall be made by the manufacturer, and
included and reported to identify the type of steel.

7.3 Carbon equivalent shall be computed by
one of the following equations:

Far: C=0.17%

17 . o
fE-E‘+ﬂ+n ||-:I':5'+i|"'_ Ni+ Cw
A 3 15
For: C=0.17%

£y e =
E‘.E':C+F[ﬂ+ﬁ—"+2:""':ﬁ‘m*p+m'~

& 24 15 20 3
Whare:

F iz a compliance factor dependent upon
carbon content defined as follows:

SH)

Carbon Carbon
Content, F Conibent, F
% Y
=I5 .53 0.1z 075

06 0.54 0.13 .80
.07 0.56 0.14 .85
0.08 0,58 0.15 088
0, .62 0.6 (.52
0.1 .66 017 054
0.11 (.70

The maximum CE by eiher equation above shall
not exceed 0.45%. I the actual CE is greater than
0.42 %, the pans shall be stamped or paint marked
with the actual CE.

E. TENSILE PROPERTIES

£.1 Tensile properties shall meet the
requirements as specified in Table 2.

.1.1 A fitting may have thickness or vield
strength or bath unegual (o the pipe with which
it iz intended to be used, provided the welding-
end preparation at the joint assures wall
thickness of the fitting is at least equal to the
specified pipe-wall thickness times the ratio of
the specified minimum yield strength of the
pipe and the minimum-tested yield strength of
the fitting, See Figures 3(al, 3k}, and 3(c) for
Joint preparation.

8.2 Test specimens shall be taken from the
fiting after final heat treatment or from a piece
of pipe or plate which has been heat freated in a
lot with any of the fitting(s) it represents (see
Section B4}

SP-T3

If the fittings will be exposed to an assembly
Pest-Weld Heat Treatment (PWHT) or a field
PWHT and the PWHT temperature is higher
than the final tempering temperature for the
fitting, additional tensile testing shall he
requested by the purchaser o ensure the fitting
meets the reguirements of Section & after the
PWHT thermal cycle.

8.3 Test specimens shall be in accordance with
ASTM A3TO using full-size specimens or largest
sub-size specimens obtainable. Yield strength
shall be determined either by the 0.2% offset or
the 0.5% extension under load (EUL)Y method,
Test specimen  orentation shall be  taken
transverse to the major axis of the fitting using
MPS 8 or larger material and shall be longitudinal
tor the major axis for smaller sizes. Test specimen
axial locanon shall be 1/2 ¢ for thicknesses less
than or equal o 14 in., and 14 r for thicknesses
greater than 124 in.

B4 Ome base metal tension test to determine
yield strength, tensile strength, and percent (%)
elomgation shall be made from each kot of
fittings. A lot shall consist of all fittings from the
same heat of material of the same starting wall
thickness, given the same heat treatment in a
furnace. The adequacy of the furnace working
e 10 achieve and maintain temperature
uniformity within a range of 50 °F shall be
established by annual survey in accordance with
a recognized  procedure  auch as  ASTM
AR AT,

Allernatively, thermocouples may be attzched 1o
a fitting in the kot of 10 a thermally equivalent
miass of material in contact with a Gtting in the lot.
Thermocouples and ather temperature measuring
recording devices shall be calibrated quartesly.

&5 Fittings containing welds shall have one
tenston test specimen taken from across the weld
with the axis transverse to the weld seam for
eiach lot of fittings. Only the ultimate fensile
strength need mest the minimum requirements
of Table 2.

6 I7 the tension test specimen from any |od
fails to conform o the requirements for the
particular grade ordered, the manufaciurer may
clect to make retests on two additional pieces
from the same lot, cach of which shall conform
to the requirements specified in Table 2.
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If one or both of the retests fail o conform to the
requirements, the manufacturer may elect to test
each of the remaining pieces in the lot. Retests
are required only for the particular test with
which the specimen did not comply originally.

8.7 [t shall be permissible to cold flatten test
specimens,

9. HE MENT

9.1 All fitings shall be furnished in a hem
treated condition done by & irained operator. Hot
formed fittings shall be cooled below the lower
eritical temperature prior to heat ireatment.
Fittings shall be heat treated by one or more of
the following procedures:

9.1.1 Stress Relieving Stress relieving shall
be limited only to guide bar welds unless
otherwise  agreed upon  between  the
manufacturer and the purchaser. Fittings shall
be heated to a suitable temperature below the
transformation range, but not less than 1000 *F,
halding at temperature for nol less than one
howr per inch of maximum thickness, but never
leas than one<hall hour and cooling in the
furnace or in air,

912 Normalighng Fittings shall be uniformly
reheated above the transformation range
{austenite range), held at this temperature a
sufficient time to achieve uniform temperature
throughout the mass and cooled in air,

9.1.F MNormalizing & Tempering Fittings
shall be normalized in accordance with Section
9.1.2, They shall then be tempered by reheating
to a temperature below the transformation
range, but mot less than 1000 °F, held at
temperature for a minimum of one hour per
inch of maximum thickness, but not less than
one-half hour and coaled i the furmnace or in
wir,

914 Quenching & Tempering Fittings shall
be uniformly reheated above the transformation
range, held at temperature sufficient fo achieve
wniform femperature throughout the mass and
immediately immersion quenched in a suitable
liquid medium, They shall then be reheated and
tempered  per Section 91,3, Quenching
facilities shall be of sufficient size and
equipped to assure proper and uniform cooling.

STANDARD PRACTICE
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9.2 Hewt Treat Procedures  Heat ireal
procedures shall be available for review at the
facility and shall include requirements for
furnace temperatures and  soak  times  at
temperature, For quench treatments, cooling
medium temperature before and after quench
shall be controlled along with time to the quench
tank. Cooling medium temperature and agitation
should be considered 10 ensure proper coaling
rate based on maximum mass being heat treated.
Furnaces shall be visually inspected regularly
for scale build-up, bumer malfunction, loss of
refractory material, or hot spots on the shell of
the furnace.

9.3 Weat Tread Records A record of each heat
ireat load shall be recosded and reviewed for
consistency to previous loads of the same lot.
Records shall, at a minimum, mclede furnace
number, date, heat codes of all pieces in the load,
procedure  wsed, onder number and part
descriptions.

0. TRANSVERSE GUIDED-WELD
BEND-TESTS

1] Transverse guided-weld bend-tests shall
be performed only when specificd on the ceder
(zee Appendix X | SR-21),

102 Transverse-weld test specimens shall be
subjected to face and root-guided bend-tests.
The specimens shall be approximarely 1.5 in
wide, at least 6 in. long with the weld at the
center and shall be machined in accordance with
Figure 4. The face-bend specimen shall be bent
with the inside surface of the pipe against the
plunger and the roat-bend specimen with the
outside  surface against the plunger. The
dimensions of the plunger for the bending jig
shall be in accordance with Figure 5 and the
other dimensions shall be substantially as shown
in Figure 5.

[0.3 The bend tesis shall be accaptable if no
cracks of other defects excaeding 0.12 in. in amy
direction are present in the weld metal or
between the weld metal and the fitting metal
after the bending. Cracks that originate along the
edges of the specimen during testing and that are
less than 0.25 in. measured in any direction,
shall ned be considered unless obvious defects
are observed.
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10,4 Two weld-bend 1est  specimens, as
described in Section 10,2, shall be cut from a
specimen from each lo1. The specimens may be
taken from a fitting or from sample plates as
described in Section 8.2,

10.5 If either test fails to conform to specified
reguirements, the manufacturer may elect o
make retests on two additional specimens from
the same lod, each of which shall conform 1o the
requirements specified in Section 103, [Fany of
these specimens fail to conform to the
requirements, the manufacturer may elect 1o test
prolongations from each of the remaining
fittings in the lot.

[l NOT IGHMNESS PROPERTIE:

[1.1 Motch-toughness properties  shall be
determined with full size Charpy Type A-V
nofch specimens in accordance with ASTM
A3TD for base metal and weld. Sub-size
specimens shall be used only when material to
be tested is of inswificient thickness.

1.2 Impact specimens shall be taken af the
same frequency, location and orientation as the
tensile tests (see Section 8.3). One set (three
specimens) of base metal and weld metal slall
be tested at +20 °F or lower and show 20 fi-Ib
minimum average with no one specimen less
than 15 fi-lb. Percent shear shall be reported on
hase metal only for informational purposes.

1.} Motch-toughness testing of NP5 14 and
smialler is not required unless grades WPHY 65
or higher are supplied or the purchaser specifies
testing.

11.4 If the acceptance requirements of Section
I1.2 are not met, one retest of three additional
specimens from the same fest location may be
performed. Each individual test value of the
rerested specimens shall be equal to or greater
than the specified minimum average value,

L2 FITTIN LMEIONS

12.1 One of the principles of this Standard
Practice is the maintenance of a fixed position
for the welding ends with reference to the center
line of the fittings or the overall dimensions, ag
the case may be. Dimensional standards for
fittings NP8 16 and larger are shown in Tables 3
through 9, Mimensional standards and tolerances

{including minimum wall thickness of £7%4%)
for NPS 14 and smaller sizes are contained in
ASME B1A.9.

13, TOLERANCES FOR WELDING
FITTINGS

13.1 Tolerances The tolerances for fittings
MPS 16 and larger are shown in Table 3 and are
applicable to the nominal dimensions given in
Tables 4 through 9 inclusive.

13.2 Wall Thickmess The minimum wall
thickness may be 0.01 in. under the nominal
thickness, except that isolated nea-continuos
reductions are  permitted, provided the
remaining wall thickness is not diminished to
less than 93.5% of the specified nominal. This
tolerance does not apply to areas where the proafl
test has indicated the need for reinforcement

3.3 Welding Emds Unless  otherwise
specified, the detils of the welding end
preparation shall be in accordance with Figures
I and Z. The root face of the fiting shall be
machined flat and shall not vary from the plane
by more than 0.03 in. at any point. Where the
wall of the fitting exceeds that of matching pipe,
the transition shall be in accordance with the
details given in Figure 3.

134 Angularity and Off Plane The ends of
fittings shall be cut in accordance witl fhe
tolerances listed in Table 3,

135 Sepmentable Elhows  When elbows are
intended for segmenting in the field they shall be
furnished with a 1% maximum owl-of-round
(OOR) hased on the nominal mating pipe oulside
dimmeter throughout the length of the elbow. The
nside diameter in all measured locations shall be
o larger than the matfing pipe nominal inside
diameter 1o the high tolerance given in Table 3
hased on circumferential readings. The outside or
inside diameter and oui-ofround  shall be
measured at both ends, the middle and at least
every 12'4 degrees of remaining elbow, Both ends
of the elbow shall be stamped or paint marked
“REGM™ 1o signify elbows are intended o be
segmented.  The requiremerts stated above are
requisite on shop manufactured elbows before
segmenting. To minimize the difficultiss of
clbow segmenting in the field, recommendations
in Appendix X3 should be considered

SP-75
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1536 Minimesn  Bore Mimimum  bore
throughout any fittings shall be ot least 93% of
nominal pipe inside diameter, unless atherwise
agreed between purchaser and manufacturer,

4. MANUFACTURE

4.1 Finingas shall be manufactured in
accordance with a documented Manufacturing
Procedure Specification (MPS). If specified by
the purchaser, manufacturing shall not procesd
until the MPS has been accepted by the
purchaser,

The MPS shall specify the following items, as
applicable:;
a) For the starting material:
I} Product form (seamless or welded) and
dimensions,
2y Welding NDE resulis, if not completed
by the fitting manufactorer;
b} For fitting manu facture:
1} Forming method,
21 Welding procedure specification  and
approval record, if applicable,
3) Heat treatment procedure  including
thermal cyeles,
4) Machining requirements,
5} Inspection,  dimensions  and  fest
requiremaents,
6} Proof test results if requested,
7] Traceability;
¢l Additional reguirements ssch as end
preparation, coating, and marking.

4.2 Fittings may be made by forging,
hammering, pressing, piercing,  rolling,
extruding, upsetting, welding, or by a
combination of these operations, The forming
procedure shall be so applied that it will not
produce injuriows defects in the fittings.

1421 Fabricated tees, elbows, and other
fittings  emploving  circumferential  or
intersection welds, eg, miter welds, are
considerad pipe fabrications, and are not within
the scope of this Standard Practice.

143 All outlets MPS 2 and larger shall be of
integral contour type and ends of outlets shall
match the joining pipe or fitting specified.

144 Welding Fabrication

13.4.1 Scam-welded pipe that is made in
accordance  with an  ASTM  or  API
Specification shall comply with the welding
requirements of the applicable material
specification. All other welds, including thoss
used in the manufacture of other pipe or
eylinders, shall be made by welders, welding
operators, and welding procedures qualified in
acgordance with the provisions of Section 1%
of the ASME Boiler and Pressure Vesssl
Code,

Chualified Welding Procedure Specifications
(WPS) and Procedure Qualification Records
(POR) shall be available for review or
acceptance by the purchaser, if requested.

1442 The joints shall be Ffumished in
accordance with the requirememts of Paragraph
1W-35 {a) of Section VIIT, Division 1 of the
ASME Boiler and Pressure Vessel Code,

1443 Machine welding shall be done by an
electric process, preferably by submerged arc.

[4.44 Al butt welds shall have full
penetration. Submerged-arc machine welding
shall be dope with at least one pass from the
inside, except when accessibility makes this
impossible, then, a manual or machine root
bead may be employed provided that a visual
inspection of the root bead is possible. Backing
rings shall not be wsed.

I44.5 Repair, chipping or grinding of welds
shall be done in such a manner as not 1o gouge,
groove, or reduce the original metal thickisess
by more than 6'4% of nominal specified wall.

14.4.6 Fillet welds shall have a full throat and,
unless otherwise specified, the legs shall be of

approximately equal length.

14.4.7 Welded-on braces, if used, should be
removed before heat treatment and the weld
spot shall be repaired and ground flush and
srnooth. However, when beaces are required for
heat treatment, they shall be cut out and the
surtace shall be ground flush and smooth afier
heat treatment. Mo welding shall be permitied
after heat treatment.

SP-75
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1448 Weld metal used in the construction of
fittings shall be suitable o mest the tensile-
strength and notch toughness requirements of
Sections 8 and 11 when heast treated in
accordance with Section 9.

14,5 Workmanship and Finlsh

14.5.1 Fittings shall be free of injurious defiects
and shall have workmanlike finish,

14.5.2 Injurions defects are defined as those
having o depth in excess of 614% of specified
nominal wall.

[4.5.3 Machining and grinding of surface
defects shall be treated as follows: Sharp
defects such as notches, scratches, scabs,
seams, laps, tears, or slivers not decper than
a'%% of nominal wall thickness shall be
removed by grinding. Repair of injurious
defects by welding shall be permited, except
that welding of injurious defects shall not be
permitted when the depth of defect exceeds
3345% of the nominal wall thickness, or the
length of repair exceeds 25% of the spesified
diameter, Defects must be completely removed
and welding performed by 3 welder qualified
specifically for repair welding, as per Section
14.4.1. Such repair welding shall be ground
flush with the surface and all welding shall be
done before final heat treatment Strass
relieving may be wsed as the final heat
restment afler repair welding provided the
fitting has previously undergone a2 heat
treatment in accordance with Section 9 and the
base material and welds meet the mechanical
properties of Sections B and 11 after the entire
thermal cycle. Repair welding shall be done
with low hydrogen electrodes, gas-metal-arc
pracess or submerged-ane process,

15, NONDESTRUCTIVE EXAMINATION
(NDE}

5.0 Radiographic  Examination  Unless
otherwise agreed between purchaser and
ina facturer (ses Appendix X1 SR-15), all hui
welds shall be radiographically examined in
accordance with Article 2 of ASME Boiler and
Pressure Vessel Code, Section V, using fine
grain film and lead screens, Longitudinal weld
scams shall meet the acceptance standards in
ASME  Boiler and Presswre Vessel Code,
Section Wi, Division 1.

152 Magmetic  Parficle o Llirasenic
Examination Magnetic particle or ulirasonic
examination shall be used for the examination of
all fillet welds and all other welds where it is
impossible of impractical to use radiographic
examination, Methods and scceptance standards
#hall be by agresment between the manufacturer
and purchaser,

15.3 Magnetic Particle or Liguid Penvivant
Examination  All butt-weld tees manufactured
by cold-forming method(s) shall be subjected to
magnetic  pamicle  or  liguid  penetrant
examination. This  exmmination  shall  be
performed afier final heat treatment. Only the
side wall area of the tees need be examined, This
area is defined by a circle that covers the area
from the weld bevel of the branch owtlet to the
center line of the body or run. Inlemal and
external surfaces shall be examined, when size
permits accessibility. No cracks shall be
permitted. Other imperfections shall be treated
in accordance with Section 14.5. Acceptable
tees shall be marked with the symbol PT os MT,
gz applicable, to indicate compliance.
Mondestructive examination personnel  and
procedures shall be qualified in accordance with
ASME Boiler and Pressure Vessel Code,
Section V.

6. INSPECTION

16.1 Jnspector At all times while work on the
contract of the purchaser is being performed, the
inspector representing the purchaser shall have
free entry to all parts of the manufacturer’s
facilities that involve the manufacture of the
ordered fitlings. All reasonable access 1o
facilities shall be afforded to satisfy the
inspector that the product is being fumished in
accordance with thess specifications. All tests
and inspections called for by these specifications
will be made in the manufaciurer's plant prior to
shipment and at the manufacturer’s expense
unless otherwise specified and shall be 2o
conducted as not to interfere unnecessarily with
the eperations of the manufacturer's plant,

16.2 fnspection Test Plan  (ITP) The
inspection and testing o be performed during
qualification and production shall be as
summarized In Section 16.2.1 below. When
requested, hold points by the purchaser should
be identified on a submitted ITF plan,
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1621 Imspection Test Plan Reguiremenis
See fnspection Test Plon Reguirements table on

page 10

16.3 Certiffed Materie! Test Report (CMTR)
A Certified Material Test Report shall be
furnished listing the actual results of the
chemical product analysis . including carbon
cquivalent, Section T, mechanical properties of
each lot of steel and tensile strength of weld (if
applicable), Section & netch-toughness
properties of all specimens, Section 11; heat
treaiment used including temperatures, Section
Y. nondestructive examinalion reports  as
applicable, Section 15; and any special or
supplemental tests required by the purchase
order, The CMTR shall inclode & part
description that matches the marking on the part.
Any applicable customer specification may be
listed on the CMTE. Unless otherwise specified,
the latest edition of SP-75 shall apply and be
indicated om the CMTR.

164 Refeetlor Each  fitting  in which
injurious defects are found during shop or
field fabrication may be rejected, and the
manufacturer shall be notified.

17, MARKING

17.1 Al fittings fumished wnder this Standard
Practice shall be clearly defined on the outside
diameter with the following information marked
using low-stress die stamps or interrupted-dot
stamps, except as noted:

a) Manufcturer’s name or trademark

b} Mominal wall thickness of fittings at bevel
ends

Mote that i the case of unegual thickness, s
in Section 8.1.1, the actual wall thickness of
ihe fitting & tee bevel &nds shall be identified.

c) Respective grade as given in Table 2
Node that in the case of wnequal wicld
strength, as in Section K.1.1, both the
mmmimum-tested vield strength of the fiting
ard the specified minimum yield strength of
the pipe shall be idenified, for example;

WPHY 60X T
Abo nate that the designation “WPHY™
represents marking  for  filtings, X

represenis marking for mating pipe prade.
d) Heat code identity
e} Sizet!

STANDARD PRACTICE

9

SP-78

fi SEGM'" when appropriate, see Section 13.5

g) CE'" if greater than 0.42%

h) “Part” for partial compliance fitting if
applicable, see Section 1.4.1

i} Preheat conditions §f  applicable, see
Section 6.4

J¥ PT or MT as applicable, sex Section 15,3

Any deviation from these  mandatory
requirements will nesd agreement between
manufacturer and purchaser,

172 In addition 1o the above, extruded headers
shall also include the following information:

a) Design pressure
b} Temperature
c) Per ASMEB11.8

NOTE: { 1) Af the option of the manufaciurer, thiz
information may be paint stenciled in liew of die

starmping.

SUPPFLEMENTAL INFORMATION:
Appendix X1 (Supplementary Requirements), X2
(Longitudinal-Bead Underbead Cracking Test),
and X3 (Recommendations for Segwenting) are
“supplemental information™ and located after the
normative fext (including Tables and Annex A,
starfing on page 26.
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INSPECTION TEST PLAN REQUIREMENTS
{From Section 16.2,1)

Tvpe nl"l'rs
IT specified by purchaser:

12 & Tables 310 0

Section, Appendix X1 5K

Ma udull:::;:;l?r:‘.mmm: Section, Appendix X1 5R Number of Tests
Chemical Analysis — base metal 7.1 1 per heat
Tensile - base metal B.4 1 per Lot
Tensile = weld B.5 1 per Lot
Impact Testing — basze metal & weld 11.2 2 etz of 3
Wisual [nspection 14.5 Each fitting
RT/UT — weld seam 15.1, BR-15 100%% of all welds
MP/LP — cold formed tees 153 Each tee
Dimensional Checks

- ¥

Number of Tesis

Chemical Analysis - weld metal combination SR-13 Each filler metal/flux
Impacts - weld seam HAZ SR-17 By agreemen
Hardness Test = basa‘weld metal SR-12 | per kot or each ftme
Underbead Crack Tesi SR-1 Per heat
Guided-Bend Test — weld 10,2, SR-2 2 per lot
MPUT ~ welds 15.2 Cnly if RT not practical
MP/LP End Bavels SR-14 Each end or by agreement
UT Finting Bodv SH-E Each fitting or I:ny-'_gg__nmnmﬂ
Sour Gas Applications R4 Per Customer PO

Mo Hepair Weld SR-11 By agreement

Mo Wall Subatitition 8.1.1, SR-18 By agreement
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Eﬂﬂﬁiﬂl.‘.lflin.
L)

NOTES:

(1} Or [ in, at the option of the manufacirer.,

(2y  Filtirgs NP5 24 and smaller may be fisnished with 3747 + 2947 bevel, at
the option of the manufhcharer,

FIGURE 1
RECOMMENDED BEVEL FOR WALL THICKNESSES (T)
AT END OF FITTING, 0,75 IN'" OR LESS

10° + 1°

0.12 in.
Radius (min.)
377,94 21,0

1 /‘ZL;V _uﬁf_n.nah.

'

FIGURE 2
RECOMMENDED BEVEL FOR WALL THICKNESSES (T)
AT END OF FITTING, GREATER THAN 0,75 IN.
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3P max.
147 min, * (1:4

t 0,5t Fru

SeEuL

1] " b
14" min. tﬂ'ﬂ““-‘ rz.= = 207 ma
)

® No Min. when materials joined
have equal yield strength

NOTE: When the minirmum-specified vield strengihs of the sections to be joined are unequal, the
depasited weld metal shall have mechanical properties at least equsl 1o thass of the section having
the higher strengih, and the frshall & lesst equal ¢times the ratio of minimum-specified yield sireagth
of papee and fitting,

FIGURE 3

ACCEPTABLE DESIGN FOR UNEQUAL WALL THICKNESS (See Section 8.1.1)

Radius Radius
y 0.12 in. i 0.12 in.
r— 6.00 m-ﬁ e 5.0 i,
Max. ma.
S et !
i 1 o
=1 3 =} \
v ‘L’g"
TJ T‘I
-------- Ll e
\ / i 7 zl
————————— 141!-------__.—-_{ i 4
Face Bend Specimen Root Bend Specimen
_ Pipa Wall Thickness () | Test Specimen Thickness (T) (in.] |
Up 1o 0.375 in. inel. _. .. 1
Civoasr I_.'-.EI':"E K, | 0375 in.
FIGURE 4

TRANSVERSE FACE AND ROOT-REND TEST SPECIMENS
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A8 Requined . L #s Required
| I M
: Tapped LI i y
: ‘!""__" MouningHoe " | & =
™ T TR 4=
1 | 1T
Shoulders Hardened & Tl

Gragsed Hardened Rolas

May Be Substiuied aT
0,250 5 i
- Py iy el I-I—I-
038 in F .
18T
arsin | & ! ! ﬁ:iT | |
Ll | L..J
0127 in B ) 7T+ 006 in
TN
0,88 iin. min.
20m -
i
Ra
e e — RH
/) PN 2T yd \
i L
1 2T ]
l
20T
F
5T+ 20in. . 24T
B Altemate Jigs
Goided-Bend Test Jig Dimensions
WPHY CGrade of Steel
43 45 52 56 &0, B85, 7O, &0
Kadius of male member, Ra iT 35T 4T 44T
Fadius ol lfemale member, Rp . . . 4T 4 .06 im, AT + 0,06 in. 5T+ 0% . AT + 0 5.
Width of male member, & 6T T ET 4T
Width of greave in female member, B . .| BT+ 0012 0n. 9T + 0.12 in, T+ 0.12in HT+0.12in,

T = Specimen Wall Thickness

FIGU

RE S

LGUIDERD-REND TEST JIG
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TABLE 1
Maximum Limit of Chemical Elements
Element (% Max.)
| Carbon (C) 0.30
Manganesg (Mn) |0
Phosphorus () 0,033
Sulphur (S) 0035
Copper (Cu) {NOTE {13} 0.50
Mickel (Mi) {NOTE (1)} .50
Silicon {5i) 050
Chromium (Cr)  {NOTE (1)} 0.25
Molybdenum (Mo} {NOTE (17} 0.25
Vanadium (V) 013
Migbaum { Columbium) (Wb} .11
Titanium {Ti) 0,05
Boran (B) 0.001

NOTE: (17 The sum of copper, nickel, chromburm, and molybdenum
ahall not exceed 1%

GENERAL NOTE: Altemase alloy elements may be used hut they
shall be discussed with the purchaser prior o delivery of the material

Thas tahle 15 nat mtended to represent the compasition of any heat of

steel, bt werely 1o record the maximum permissible amaunts of an
element. The cambination of elements of any heat must sanform o
carbon equivabent, Section 7.3,

TABLE 2
L Tensile Requirements
j i Minimum
Yield St ih Tensile Strength, Min. psi
Grade Mi "u:E Elongation
i All Thickmesses (%, in 2 in.)
WPHY-42 42,000 0, 00 25
WEPHY-45 46,000 f:3, 00 25
WPHY-51 52,000 ke, V) 25
WPHY-56 S, D T1,0K) 20
WPHY-A0 G0, D) T4, 160 20
WPHY-63 35, (M) 77000 20
WPHY-TD Tl s} 82,000 18
WPHY-80 B0, (00 90,000 16

NOTE: The tensile requirements for intermediate grades shall be obtained by lmear interpolation
between those specified for standard grades. The minimum elongation value shall be as given in

the Table for next higher standard grade.

14
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TABLE 3
Telerances
(imesom a2 minches
Ot Roesdees™ M ATE W Eitenir
| Elwoers & Tees wl
i | Miaimam® CopterdoEnd | Bedoens | Cam | Angalanity | Elbews | Coneepiric
5 | e | gt | el ety | Ovnll |l | OF | OF | Aaden
provil Pt L L YT P [ o | ey e
Hibens BB | o | ¢ ]| M
Bhew™ | Othr R
AL
M| e T T T YT m:ieu-ﬂ sn | o | 0m | om
¥-% | £00% | Mo i3} 0z 1™ QR t-]!ii Ale | LI (1 0 | b
(4l !
B4 | e0n moloor | om L aw | am | oam lam| o || o
N-8 | 05 fil fle Pk A% | 4030 | 0B 0 HI) BI9O [ OW | 1M |
|
NOTES:

(1) The e dimetes o%ond shall be deterrumed by circumereadial rzasuremi, and e tkerance
refers b variatiors from samiea! 10 caleabstion by (000 o, - Zmam .

(2 Orteof-roandingss doleramozs shall be e diTeresce betwets the masiruom asd nimvn
fizmeters et on any radial cross-section,

(3 Wlrws D)1 i oot that vsnlatd mon-coudmwons echuctions we permined in acoondance wih
Sections [ 3.1, Ecess fuckmess whether aa ivde ar cotside i o be tresied i accoedsrce
witisketches gve i Figre 3

{4) Wheen ehorws ane inlended for segmenting ser Section 133 |
(3] Dot roondres inkesnces e shall be 1% of mating pipe cutside dianter for NP3 26 and L,

{6 Pt %] of ol CLT,

GENTRAL NOTE: The 001 may be tapered ot an nzle v i 30 beyond wekd bevel

Arguiarity olf ngle )

DL Y H G R WOl Y LS

S L-el =
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TABLE 4
Dimensions of Lang-Radins Elhows

Dhrmensions are in inches

. Crutside Diameter Center-to-End
NPS at Bevel 00° Elbows | 457 Elbows
i A B
16 16.00 24.00 10.00
13 18.01) 700 11.2%
2 200010 J0U00 12.50
22 22.00 33.00 13.50
24 2400 { 36.00 1500
6 26,00 000 | 16.00
I 2 18,00 42.00 17.25
R 30,00 4500 12,50
32 32,00 48,00 19,75
4 34,00 51.00 21.00
16 36.00 54,00 22,35
8 38.00 57.00 23.62
40 £0.00 0,00 24 88
42 £2.00 6:3.00 26,00
4 44.00 65,00 | 2738
44 46,00 £9.00 | me2
48 ; 48,00 72.00 29,85
50 50,00 75,00 31.00
52 52.00 78,00 32235
54 54.00 £1.00 31.50
56 56,00 &4.00 34,75
58 55.00 | &7.00 36.00
&l &0,00) | o000 17.25
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TABLE 5

Dimensions of 3R Elhows

Crimersions are in inches

0., Center-to-End
NP3 at ape il 45° e
Bevel | Elbows | FElbews | Elbows | Elbows
14 16,00 45.00 27.60 10,88 1288
18 18.00 54,00 .18 2238 14,44
20 20,00 &.00 14.62 24 .58 16.06
22 22.00 6,00 1812 27.31 17.60
24 24.00 7200 41.62 10 81 19.31
26 26,00 T8.00 45.00 3231 20,88
2 28,00 84,00 48.50 34.75 22.50
0 10,00 90.00 52.00 3725 24.06
1 12,00 96.00 55.44 1975 1575
14 14,00 10200 28,04 4225 17,38
in 1600 LKE.00 2 44 44 .59 2% 94
18 18,00 114.00 6588 4725 30,56
M 000 120,010 69.25 4975 3219
47 42.00 12600 | 7275 52.19 33,78
44 44,00 132,00 76.25 34,69 35,38
44 46,100 13800 | 79.69 57.19 37.00
43 48.00 144.00 23,19 20,50 18,62
50 50,00 150,00 86.62 §2.12 40.19
52 52.00 156.00 a0.06 6d.62 41.81
54 54,00 162.00 93.50 67.12 43.44
56 56,00 168.00 97.00 69,565 45.00
5% 58,00 174.00 100,44 72,06 46,62
&0 0,00 120,00 101,94 74.56 4835
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TABLE &

Dimensions of Straight Tees
Inmensions ars in inches

Outside | Center-to-End
NS Diameter
at Bevel Run-iC Chtlei-M01
16 2.8} 12.00 12.00
18 1800 13.50 13.50
X 2004 15.0d) 13.00
.r. 2200 16.50 16.50
24 200 171K} 170
25 26,00 19.50 1950
28 28.00 20,50 250
3a .00 22100 22
32 3200 23.50 23,50
34 34,00 2500 2800
1) 35,00 26,50 26,50
iR IR0 28,00 28.00
di BT 2830 20,50
42 42104 000 28,00
4 4404 3200 an.0n
45 46,00 33,50 11,50
48 43.00 15,04 13.00
5il A0.00 38.75 34,50
52 100 A8 50) 15,75
54 34,00 40,00 37.25
5 3600 41,5101 3B.50
58 SR.00 43,400 400y
G G000 44,00 41,50

MOTE: {1} Omle Dimendion "M & recommended bt not mandaiory
[sonsult Fimg manufagiurer)

]
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TABLEY
Dimenszions of Redocing Ouotlet Tees

Dimensians an2 in inches Dissengions arg m inchis
Chutside Canter-to-End Durside Cenier-to-Ead
Diameter Diamcter
NP wt Bevel bl A Bevel
Bwn- | Outet-M" Rum= | Quiles-N"
Riin ikl Run [hadlne
[Gelial | D603 | 14.03 | 1200 12,00 262804 | PA03 | MO0 | [R50 15,00
alfiudd | DG | 0TS | p2o0 1142 dbaldl | DEOE (2200 | IS0 13.50
1&=lGxkD | U600 10,75 1200 1.0z It 8.0 | 20000 1550 13.00
& Dfind 16600 .42 1200 InIs 2o I | B 1600 | [E3 1250 1750
16 DG 16 24 643 1204 1058 Q=i I, 0] (411 19,50 17.80
2l |4 16 ) 1400 I'%2.50 1700
1B 1 100 .| 1eci 11 %0 1100 Bwdtial2 W | 1278 19,50 1663
18181 IEd | pef0 | 15450 13.00
L ) 1E.00 13.7% 13,58 128 ZEe8a28 | 2B00 | 2500 T, 5 1050
A oo | s | o1ase 1212 QB | JEG0 | 300 | 2000
1311 oo | Esr | 1nsn 1L78 xlEIr | 200 | oo | 0,50 e
el e B0 2000 .21 1908
20k Bk1E .08 1506 | 0900 1d. %3 ZAx2E=13 2E00 | 18,08 20,50 LE5D
Mehkds | L0E | 1408 | 1500 14,06 HedRald | 2E00 | 400 | 0.9W 1E08
st | mor | 1408 | 1smn 14,00 Ma2Ead | 2800 | 1400 | 2050 1R DS
Ml | 20000 | 1275 | 1500 1352 282E402 | 2EO0 [ JRFS | 2050 1762
e | 2000 | 10,75 | 1500 1512
e e TR | [ il 4,63 15 00 1275 I 5028 500 | 28m 2200 21.53
M3 | BADD | MO0 | 2200 21.53
| 122220 | 2200 | 20000 | 1630 1 040 0324 303 | 2400 [ 2200 21w
w2218 | 2200 | pBo0 | 1630 1540 0aBGed2 | 3DS | 2200 | 2200 20,50
3=16 | 2200 116,60 18 %0 1500 30 3320 B0 § 20,00 2200 0.0
12a0% 04 | 2200 Lann 1&.50 15 i s Ml B 11,00 1800 2200 19,50
13:23412 | Zno0 1595 1456 452 A030=16 W | IE00 ped 1] 15,080
1a2reld | Zzop | oS | 1630 (P 3 Sladi=ld | 3000 | 1400 | 2L0D 130
i Y L2735 2200 18,43
222 | 00 | zoo | 1700 17.00 Hed0el0 | 3000 | W75 | 2200 1812
=210 24.00 3000 17 17,08
ET e 408 1205 1700 1650 12571230 12040 500 0H) 2150 T3 00
el | M08 | 1600 1700 15,00 12x12n2E 200 | 2E 21.50 22,50
M=Dd=ld | 2400 | 1400 1700 16,00 I3t | 3zo0 | 2e00 | 350 3250
T Idwl 2 14 12,75 1700 15,62 I2adIn24 1zon 4.0 2150 2200
a0 | 2800 | 10Ts 1 70000 15,03 L S s IXo0 | zon .50 11,50
123720 | 3200 | XD | 235G 1100
s ke E 3100 18,00 13,50 0450
IEgdlxis 00 1&.00 3.5 201 04
Im3Ix04 | GLOD | 140G | 3550 2000
MOTE; {11 Cuilet Dimersion "%~ & recommendad B e MUOITE: § 17 Cutle Thisserssns “3™ is reommended i nod
mardaioey {eossull [ifng memufchane i mandaicey (eonzult fning manafacnine)

1%
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TABLE 7 (Continued)
Dimensions of Reducing Outlet Tees

Dimensices &e i incheg Demensions are & inches
Ttsale Cenler-o-Ead Chyrsdde Cenber-to-End
HPS Diameter s Diameber
. R Run-C | Oulep-d'" wt Bevel Bun- | OwtleippY
Ron | Owiles Run Crustler
Jex4 32 | 31400 | 3200 | ZEOD 34,50 1xd2azd | 4200 | 2400 | 3000 2600
I Hox 10 BR[| 50000 25,00 3 1) 2 ud2x 2 203 | 2200 Jida) 26,00
Ix4x28 | 3400 | 280D | 250D 13,50 Srarx | 42w | 2000 | 0@ 25
ELE R 1400 | 2600 | RROD 1550 2x42x |8 | 4203 | 1800 | 3000 2550
Jxi4e2d | 3400 | 2t00 | SO0 3300 Sedrwls | 4200 | o0 | 3000 25,00
Meldyl2 1400 IR0 | ER0D 1240
Mxi4x20 | 3400 | 2000 | 150D 1200 Fluddndd | 4400 | 4200 | 3200 00
Mxldxil Jd 1E0D | 202 2150 HMrddx4d | 440 4000 33001 5,50
HMyldxlb EET | 1600 | X500 1100 udixis | 4400 Se00 | 3200 25.00
Hxdexds | 4400 | 3500 | 3200 2E50
w36 34 IGO0 | B2 | 3450 26 ke add | 4400 | 400 | 3200 el ]
MxIaxdr | s600 | oo | 160 2550 Jx44x12 | 4400 | 300 | 3200 2500
MyliaiD 3600 B0k | 26,50 1500 4 xddw3p | 4400 5000 § 3200 2600
Wy IGa2E | se00 | x| 2650 2450 dduddxd | 4400 | 2E00 | 3200 21,50
18w I6E 28 00 | B0p | 2630 2450 44x 4426 | 4400 | 2600 | 3280 150
I 3624 oD | M3 | 2650 0 4auadwld | 4480 | 2400 | 3200 .4
w6 3] a00 .00 2650 2150 4a x84 22 44.00 ZEOD | 3200 1.0
IMxIsxzn | 00 | 2000 | 2650 2100 Jaxaixa | 4400 | zooo | 3200 71.m
Wx e 1d | 200 | 1300 | 2650 150
IGxIExls | M0 | 1600 | 2es0 200 Afwdéixdd | 4600 | 2400 [ 3350 150
A6 X8k x 42 4600 £100 | 3FS0 3100
EEEEL R 300 1680 2E00 O 46 L 4L x40 4030 @00 | 3350 3,50
JawiExdd | 3E.D> | 3400 | ZEOD 11,50 dhxLswid | 4600 | MEOS [ 3130 N30
Exiixl2 by | 3200 IEOD I1.m df x4 x 30 4600 .03 | 3150 i
IR0 | JA0R | 3000 | EZE0D hi.50 AFwdsyda | ge00 | 1m0 | 33sD .50
IEn =28 1800 | 2RO00D | ZEDD I5.50 d5x46x3z | 4600 | BLDG | X130 3340
IExMMu2E | JEL | 2600 | ZEOD 45.30 afxddx a0 | 4600 | 3000 | 33s0 100
AR M2 | Iwo0 | 400 | ZmO0D 5.0 Exddx28 | 4600 | WM | 3150 1980
3Ex 3 w22 REG | 2X0D | H.08 14,50 Shedfrdh | 400 | 2600 | F3s0 19,00
FEx M x20 B0 2000 131.00 400 SEdEx 24 2500 14,00 X1 ED 1850
SExdwlE | IRE0 | 1RDD | .08 2550 eEndgnar | esn0 | 2m | z:so 18,50
sow40x3E | 4000 | ERODD | I 2050 dExdixds | 2800 | 4600 | 3500 1530
A0xA0x 56 | 4000 | SeDD | 29.5) 20,00 dadixdd | SE00 | 4480 | M@ 3500
A0 40 x 34 40000 R0k | 29,59 FLET & dl w at g | 4200 | 500 31200
x40xil | 4000 | e | 20 B0 Mxdsxen | 4803 | 4000 | 500 1230
41xd0x30 | 4000 | 0ga | 2950 2750 dxdiete | 4800 | 3800 | 3500 Jzo0
A A0 n 28 #0.00 2400 24.50 26350 WxdRxis | 400 1600 5.0 JLi
ENEEF§: 20,00 100 2050 2650 WxdExid | 4400 | 3800 | ISO00 11iH
40 % 406 14 .00 14,00 2050 2600 TRl e 4400 | 3200 | 3500 ETRL
40 x 40522 40,00 1200 2050 2550 AR xdE w30 ERLH 3050 3500 000
A diEnt | 4000 | 000 | 2950 15.00 dRndEx33 | 4300 | 2ROD | 3500 3000
q0x 403 | 40.00 | 1RGO | 20050 .50 ARxakx g | 4800 | 2600 | 350 AN
ABxaEx3d | 4300 | 2400 | 3500 200
g2x82x3G | 4200 | 3600 | 000 1) dAwgkxz | 4400 | 2200 | 35 2000
dZxaixdd | 4200 | 300 | 3000 3.00 dRxkx 20 | 4500 | 2000 | 3500 W00
Arx£1x32 | 4200 | 3EO0 | 3000 .00 dEwdEx 8 | 4200 | 1EO00 | 3500 RS0
22y 41 %30 42,00 ipoon 0,00 14,0 AB m AR x 16 4880 1600 | 3500 2ED
$Pxddxag | d200 | 200 | 000 750
$iwddx2g | 4200 | 2600 | 1000 17,40
SMOFTE: (1] Otlet dimension “347 |s recommended bet not MOTE: (1) Cratlet dimension “M™ is recommended bei noi
regtdamngy (oosul finieg =elataner) miandeory {careult finieg senufecmin )
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TABLE T (Continued)
Dimensions of Reducing Outlet Tees

[Mmensions are in mches

Chaizide Diameter Center-ts-End
NPS at Bevel
Ruan-C Chatlet-p'H
Run Orulet
Sl Sy 45 =0.00 8.0 6,75 14,50
xSy 47 0,00 2. 36,75 3300
x A0y 15 LY 1] 36,1H) 36,75 JLED
S0x 50k 10 50,00 .00 5,75 31.5%0
Wixilx 4 80,00 4.0 6. 75 30000
Sy 50xI 50000 20.00 1675 30000
Elx52x 50 5200 20,00 1E &0 35.7%
SaiZxdd 5200 4B.00 1E5D 3578
Ry 52xdd L] 4240 IESD 350
F1x52x 36 5200 3600 185D 34,00
Ry Aix a0 ] 000 I 375
§1x5rxd 5200 400 IEED 3128
Sdw iy 52 54,00 L300 40000 .18
Fdw 5 g a8 A4, 00 4500 40000 3118
Sdx 5l g a2 54,00 4200 4000 35,63
EER RS 3] 54,00 3600 00 500
Sax 3D 5,00 30000 400 34,00
Sdw iy 24 A4, My 2400 400,00 ] Pk
Saiox = 6. 54,100 41,50 R0
hxdix g =h,H 4800 41.50 I7.00
56w 56w d2 won | 4200 41.50 15,50
Ex S0 x s 5500 6. 00 41.50 14 50
S&x56x 30 5500 1L 41.50 1175
fasixd 5600 Z4.00 41.50 195
34% 5B x 56 FE.00 55.00 43,00 40000
Hx sk 53,00 400 4300 44,00
S8 5Ex 44 F4.00 45,00 4300 JESD
SH % 5Exd2 5800 4200 4300 37.50
SHw BEx 36 S9.00 35,00 43,00 JEED
LT 58.00 3000 4300 3500
Gl x 60 x AR fall, (i) 5200 44.00 4150
Sl xo0x 54 G0 00 3400 4400 40050
Sl % plx 48 50,00 48 00 44,00 410
&0 % 6 x 42 &, ] 4700 4400 39,00
&% All g 36 &0.00 3600 44,00 34,00
&0 % 60 x 30 &0.00 5000 44,00 36,00

MOTE: (1) Cutlet dimension “M & recommended bt not mandatory (consult fiing

mzrafacturer].
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TABLE 8

Dimensions of Caps '
Dimensions re in mebes

Outside End-to-End
MNPS Digmerer
at Bevel | E El*
16 16.00 | 7.00 .00
I 18 18,00 £.00 500
20 20000 o1, (s} 10,060
p.o. 200 161,00 11.00
24 24.00 10,5 12,00
15 145,00 10,50 1200
pE 2800 10,50 12.00
an 0,01 10,50 1200
32 320 1050 I 1200
34 34,00 10,50 12.00
| 36 3600 . 1050 12.00
kT 18,00 12.00 13.50
40 4000 12,00 13,50
42 | 4200 1200 13,50
44 I 400 13,50 15,0
44 4,00 13,50 15.00
4% 48,00 13.50 15,00
50 50,00 14.50 6.0
52 52,01 14.50 1600
54 Seb 01 16.00 | 17.50
56 56,00 16.00 17.50
58 £8.00 ; 16.50 18.00
&l &0.00 [ 16.50 18,00

MIOTES:

i [} The shage ol these capi shill ke ellipsoidal med =hall conform o ihe shaps
reqeirementa i given m the ASME Doiler and Presours ¥essel Code

(2] For & greaier tham 1.0 inch, cops may be furnisked 1o length “E1°, at
oplloa of misefhclurer

12
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TABLE 9
Dimenzsions of Reducers - Wmﬂ!;%_
Dhiside [kameser —
NPS al Bevel n-ned
Large Enid | Small End Length H
= xdn .00 AR 2400
- Wi W08 3400 2400
4 - 1,00 R 24.00
I_“ 14 5 50 14,00 SO0 2400
H l‘— H— 1A u2E 13,00 2E00 2400
Dimensions are in inches o :gﬁ ;g-‘g; 3% a g
Uutsids Dismetes End-ie-End WKz .00 m .00
WPS it Tevel 18 2 20 18,50 36,00 24.00
Large End | SmallEsd |  Lengih H A 38 4050 00 24.00
— 1600 14 . 40 %36 4000 3500 24.00
16 % 12 16,00 u.g? ::ﬁ 40x H 4000 M. .00
i = 18,75 1400 4032 i .m0 24.00
T 16,00 1.2 14,00 40 x 3 4050 a0 .00
0w 4n.0a 4,00 4,00
SR 1400 1803 15,063 A0 = 28 40100 4.0 2400
(LR E 13,00 [EELH 1500 40w 400 4,0 24,00
IEEIT 139,00 12,75 15,0 40E 12 4000 200 .00
1B 19 [EECH 10,75 15,00 EIE il 4000 I} 24,00
L RES ) 1840 1000 a1 x40 4200 4i1,0d]) 4,0
MElé M 6.0 10,80 41 % 13 4200 14,00 2400
D14 2000 1aca 000 42 x 36 4200 1.4 .00
w2 20340 1274 1080 a1 %34 4100 1400 4,0
¥
e 2200 20.00 2000 ﬁ:gg :iﬁ :ﬁﬁ ﬂﬁ
1 lf 2z 1E0D 2000 o & 00 58 40 e
Al B [ IT00 | 6.1 200 a1 300 15 01 14,00
uld ZEOD 1400 2000 Py L0 2480 10,000
112 2400 Lo 200 TR 43.00 Bz 1
Ml 4.00 2000 2000 3
1w IE B0 15,00 2000 :‘j ::ﬁ ﬂﬁ ::Eﬂ !:g;
24 x kb 3400 1600 200 44 nER A0 AELO0 24,00
5.0 14, [ 44 % B8 EENL] 3600 1400
igﬁ 16,060 1200 SE daxH 4400 34 1400
EE B S 11,00 T O 44 % 1} 44,00 S 0H) 2400
18 26,000 18,00 24,00 4430 0 .00 3400
ddx = did 50 2E00 2400
Bals 18100 FLE ] m 44w 16 4d 2 2600 w00
W K00 400 FLEL] 44w 14 44,00 2400 2400
xn 2E00 1200 14,00 | daxm a0 L0 240
2E 5 ) 2R 200 a0
M ld 2600 1800 2400 A6 i A46.H o, 2E00
a6 w2 4R.00 £2.00 200
L 3 2RI i 46 % 41) A6 0,0 26000
Wkl 000 2600 240 a6 % 17 600 18,060 2R
M4 LA 24.00 w0 a6 w30 461 30 2E0D
Wxd2 B0 200 2400 e LA 340 R0
%20 100 2000 2400 Sy 3l 460 1300 A0
12x30 12,00 3,00 4.0 ﬁ”:‘," I:ﬂ :gﬁ .i::ﬁ
12 x 2R R el .00 . .00 0 &
33 x 36 12.00 .00 24.00 441 20 T L
3% 224 32 m - 200 16w 46,00 2400 500
3 32 3400 1300 .00 49w 46 :-!-.[l:l 46,00 .03
Ml 1480 10,50 24,00 ddxa i 4400 m.oe
Mzl 340 2800 24,000 HAxar e 4in 0w
. 44,00 4050 3.00
Sx ETT 2600 1,0 ddxa
M 3400 200 24,18} 4dx X8 P -od LN 1.0
48 = 18 EERLH S0 4.0
6w 14 3600 34 iHI 74 il FEEST 45,00 Ja00 13,0
Ly 52 LE00 3200 24,00 Ex12 A8 sz 4.0
EET L D H0UH 2460 A8 % 1) 48,0 HUH 1.0
6% 28 e D 2RI 2400 d8x X 4500 2E00 180
16 % 26 18,00 25,00 2400 a8 ¥ 16 ELEe] 26 1800
16w 24 16,00 2.0 24.00 4R % 14 ARG 2400 15.m

13
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TABLE 9 (Continued)
Dimensions of Reducers

[Mmensions are in inches

Ohatside Diameter
NS 4 at Bevel Eu::;?"j
a
E:ﬁ"" Small End .
50 x 48 30,00 43.00 2800
50 x 42 50,00 42.00 28.00
S0x 36 5000 | 36.00 28.00
Sx 30 0000 | 30000 28.00
50% 24 S0.00 24,00 28.00
50 x 20 50.00 20,00 28.00
52 x 50 52.00 50,00 28.00
52 x 48 52.00 43.00 28.00
52 x 42 52.00 42.00 28.00
52x 36 52.00 36.00 2800
52 % 30 52,00 20,00 2800 |
| s2x24 52,00 24,00 28.00
54 x 52 54.00 52,00 25.00
S4 48 54,00 48,00 28.00
54 x 42 24,00 42.00 2800
54 x 36 54,00 36.00 I8N
54 x 30 4.00 30.00 25.00
S4x24 | s4.00 24.00 28,00
56 x 54 5 00 54,00 28,00
56 x 48 S500 | 4R.00 28,00
56 x 42 56.00 42.00 28,00
S6% 35 56.00 34,00 28,00
56% 30 56.00 30,00 28.00
56% 24 56.00 24,00 28.00
58 x 56 58.00 56.00 28.00
58 x 54 52 00 54,00 28.00
SEx 48 58.00 4300 28.00
B x 42 58,00 42.00 28.00
Bale £8.00 36.00 25.00
FEa 0 58.00 30000 28.00
60 x 58 0,00 5E.00 28.00
&0 x 54 &0.00 54.00 I8.00
&) x 48 000 4800 | 1800
60 x 42 &0.00 42.00 18.00
&l % 34 &0.00 36.00 I8.00
| 60x30 000 | 30.00 18,00




MSS STANDARD PRACTICE SpP-78

ANNEX A
Referenced Standards and Applicable Dates

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

Standard Name Meseription
B16.9-2012 Factory-Made Wrought Buttwelding Fittings
B3l Code for Pressure Piping
B31.8-2012 G Transmission and Distribution Piping Systems
BPVC-2013 Beiler and Pressure Vessel Code (2013 edition)
Section W-2013 Mondestructive Examination
Section VIIT, Div. 1-2013  Ralez for Construction of Pressure Vessels
Section [X-2013 Welding, Brazing, and Fusing Qualifications: Crualification Standasd for
Welding, Brazing, and Fusing Procedures; Welders; Brazers; and Welding,
Brazing and Fusing Crparators
ASTM Standard Specification For:
K3T0-13 Standard Test Methods and Definitions for Mechanical Testing of Stez] Products
ATILATIIM-10 Standard Test Method for Conducting Temperature Uniformity Surveys of

Fumnaces Used to Heat Treat Steel Products

The fellowing organizations appear on the above list or are generally referenced within this Standard Practice:

APl American Petroleum [nstitute
1220 L. Street, W.W.
Washington, [LC. 20005-4070

ASME American Society of Mechanical Engineers {ASME International)
Twa Park Avenue
Mew York, MY 1000 6-590)

ASTM AERTHR Intemational
100 Bar Harbor Dirive, PO, Box 700
West Conshohocken, PA 19428-2959

M55 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.

127 Park Sireef, ME
Vienng, VA 22 180-4602

25



MSS STANDARD PRACTICE SP-15

APPENDIX X1

This Appendix is supplementary and does not include mandatory requirements,

SUPPLEMENTARY REQUIREMENTS

The supplementary requirements SR-1 through SR-22 are not applicable to product furnished to this Standard
Practice, except when specified on the purchase order or otherwise agreed upon. The expense or cost of
supplementary requirements shall ke for the purchaser’s account unless specified on the purchase order or
atherwise agresd upon. When specified or agreed upon, supplementary requirements shall have the same fosce
as requirements of the first seventeen sections of this Standard Practice. To be applicable, supplementary
requirement details different from those of the SRs of this appendix must be agreed upon by both the purchaser
and manufacturer.

When a supplementary requirement is incorporated in the base standard or dropped the number will be retired
and other supplermentary requirement numbers will be retained.

a) SR-1  Longitudinal-Bead Underbead Cracking Test in accordance with Appendix X2, Tests shall be
performed on each heat of material (gither from the starting material or a fitting)

b) 8R-2  Transverse Guided-Weld Bend-Tests shall be performed in accordance with Section 10 on each
lot of fittings produced.

el 383  Delered — Transverse weld fensile test is part of SP-75, Seciion 8.6,

d} SE= Fintings intended for sour service should be identified by the purchaser at time of order including
resting and acceptance critera.

¢} S8R-3  Actual yield strength of hase materdal shall not exceed the specified minimum yield strength by
meore than 20,000 psi.

fi SR-6  Nowch-toughness requirements other than those specified shall be agreed upon betwesn the
purchaser and the manufcturer,

g) SR-7  Deleted - Notch toughness tests are part of SP-75, Section 11

) SB-8  Each fitting shall be ulirasonically examined. Personnel and procedures shall be qualified in
accordance with ASME Boiler and Pressure Vessel Code, Section V, Anticle 5. Acceptance
standards shall be as agreed upon between the purchaser and the manufacturer.

i) SR<%  Fittings furnished in aceordance with this Supplementary Requirement shall have purchase order

wdentification marked with low-stress die stamps or interrupted-dot stamps,

i} SR-10  Maore restrictive chemical requiremenis andior a lower Carbon Equivalent shall be as agreed to
by purchaser and manufacturer,

k}@ SR-11 Repair Welding — Base metal repair welding may be performed subject to purchaser approval.

I} SR-12 Bar Stock Fittings - Bar Stock Fittings shall not be permitted.

20
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m)

n}
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Pl

q)

r

8

SR-13

SR-14

APPENDIX X1 (Continued)

A deposited weld-metal chemical analysis shall be performed for each classification of filler metal
or each filler metal/Nux classification identified in the WPS. Chemical analysis shall be furnished

Wpon regqucst.

Butt-welding ends of fittings shall be subjected to liquid-penetrant or magnetic-particle
examination., The purchaser shall specify acceptance limits. Nondestructive-sxamination
personnel and procedures shall be qualified in accordance with A SME Boiler and Pressure Vessal
Code, Section V',

Ultrasonic examination of butt welds in licu of the radiographic examination specified in Section
15.1. Ultrasonic examination shall be in accordance with Article 4 of ASME Boiler and Pressure
Vessel Code, Section V. Longitudinal weld scams shall meet the Appendix 12 acceplance
standards of ASME Boiler and Pressure Vessel Code, Section VI, Division 1,

simulated Post-Weld Heat Treatmment (PWHT) of mechanical test coupons. Details of the PWHT
thermal cycle shall be furnished by the purchaser and the extent of mechanical testing required
shall be as agreed upon between the purchaser and manufacturer,

Motch-toughness tests on the weld heat affected zone shall be performed on each lot in accordance
with requirements of Sections 11.1 and [1.2. Impact retest a3 per Section 11,4,

Substitution of wall thickness for vield strength in accordance with Section 8.1.1 shall not be
allowed unless approved by the purchaser,

In addition 10 the CMTR required for each lot of fittings, copies of the starting raw material mill
cerification ghall ke furnished with the documentation package.

In addition to the CMTR required for each lot of fittings, copies of the heat treat charts shall be
furnished with the documentation package.

In addition 1o the CMTR required for each lot of fittings, copies of the [ab stress strain curves and
tensile test results shall be furnished with the documentation package.

Each quench and tempered fitting shall be individually hardness tested and the results reported on
the CMTR for each Mifing,
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APPENDIX X2

This Appendix i3 supplementary and does not include mandatory requirements unless invoked by SE-1 of
Appendix X1.

LONGITUDINAL -« BEAD UNDERBEAD CRACKING TEST

Specimen Size = 2 in, wide, 3 in. long, in direction of rolling, full thickness (£} of material. Grit blast to obtain
witi Form surface,

Weld Bead - Deposit bead 1.5 in, long on surface of specimen {see Figurs X2-1 balow)

Elecirods - Deposit with a 012 in, diameter, E&DLD electrode, at & current of 100 amperes and 24 0 26 volis,
speed of 10 in. per minute (energy input of 13,000 joules per inch),

Pre-tempering = Preheat or precool to 100 =F

Past Treatment — Hold specimen after welding for 24 hours, ai room lemperatine, approximately 100 °F and
then normalize at 1650 °F + 25 °F for ane hour, This serves to normalize the microstructure and stress relieves

simultaneously.

Examination — Saw cul 50 a5 w expose center of weld bead and prepare sawed surfaces using 240 grit wet belt
grinder. Inspect by wet fluorescent magnetic particle technique. Measure lengths of cracks developed and
express as percentage (%) of bead length. An average of 50% cracking or less for an average of 10 specimens
at the specified temperature is considered acceptable for welding since it has been found that such procedures
seldom cause cracking in full size girth welds,

i 3.0 in. .i =1 =

|< 1.50 in, -'-t
AP NN —l

FIGURE X2-1
Longitudinal-Bead Underbead Cracking Test Specimen
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APPENDIX X3
This Appendix is supplementary and does nod include mandatory requiremenis,

RECOMMENDATIONS FOR SEGMENTING

Because of the residual stresses in an elbow due to heat treatment or body sizing, or the heat put into cutiing in
the ficld, elbows may have a tendency to spring when cut such that the 1% OOR 15 no longer mel. Such spring
back shall not be cause for rejection of the elbow unless otherwize agreed betwesn the manufacturer and
purchaser. Any resuliing mismatch on either the outside or inside diameter needs to be corrected in the feld by
grinding, back-welding or bridging of weld to meet the appropriate piping code requirements for fit-up.

1.0 The following recommendations should be considered:
A) Purchase the desired segments required.

By Arrange with manufacturer to cut desired segments from rough elbows produced for the job once
the angle has been determined by the field, The timing of providing such elbows should be by

agresment,

) Order segments of varving degrees with the intent of using whers possible and cold bending pipe
to make up small differences in degrees of bend nesded.

D) If cutting in the field is necessary, welding of a short segment of transition pipe to the cut end is
recommended. This will result in better contrel of the fit-up and any grinding or back welding to
transition the weld will be sasier to make. Then the elbow can be installed in the ditch with a
pipe to pipe weld which is easier to make using line-up clamps. A maximum of two guls per
elbow should be made leaving a factory end for one weald.

MOTE: The above recommendations are in descending order of ease of use in the fizld.

20 Some pipeline companies have ondered their elbows with short pipe fransitions on each end o ensure pipe
to pipe welds in the ficld in all cases, This can be done on all elfbows including segments.

30 1t should be recognized that elbows will usally have thicker walls than the mating pipe and thai the extra
wall could be positioned to the inside diameter. This extra wall can be used to help prevent the elbow from
s_p'ri n.!;ing whiesn heat treated or cut and will ||-e|:|,'| alfset the out-af=romd |:|r_-.' .alh’t-wi.uﬂ Erafsition griudinp; or
back welding.

4.0  Even with 1% out-of-round, cut elbows can s1ill have difficalty in maintzining the maximum offset allowed
by code around the entire circumference. In most cases, the elbow was produced with a uniform
circumference throughout the elbow and with some minimal mechanical “jacking” in the field can be
rounded to make a good it with minimal siress on the resulting girth weld, This should be discussed with
the contractor pries 1o start of construction and guidelines for such corrections should be set
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AP0 Stirlem-Sil or Stanles-SackLined, Donnesleon, Kaife G Walves with Flanged Ends
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ER-5=1011 riddellras on Termbsalegy for Valves aad Finings

SRLAT.MNT lesegrally Rcinfarced Farged Braack Qudlel Filtliagy - Sacket Welding, Thresded, and Nuttwelding Fais

ERSE-IND Fronesthes Cowngs far the Inserior of Vikess, Hidrans, asd Finings

APARHND lrsinumere Wakan

£P-L L0105 el ificarion Reqpairersa s for Elsionsy Diaphuingias e Motk Sorvice Taghuagm Vabeo

5P -2134 FarTem Walve Achuler Allschment - FA Flange and Dvivisg Comporent Dimarsons o Ferommance Chamckrisics
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