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1. Scope E 309 Practice for Eddy-Current Examination of Steel Tu-

1.1 This specificatichcovers nominal (average) wall seam-  bular Products Using Magnetic Saturafton
less and welded carbon and alloy steel pipe intended for use gt Ordering Information
low temperatures. Several grades of ferritic steel are included’ . . e
as listed in Table 1. Some product sizes may not be available 3-1 Orders for material under this specification should
under this specification because heavier wall thicknesses halfgclude the following, as required, to describe the material
an adverse affect on low-temperature impact properties. ~ adequately: _

1.2 Supplementary Requirement S1 of an optional nature is 3-1.1 Quantity (feet, centimetres, or number of lengths),

provided. This shall apply only when specified by the pur- 3-1.2 Name of material (seamless or welded pipe),
chaser. 3.1.3 Grade (Table 1),

1.3 The values stated in either inch-pound units or SI units 3-1-4 Size (NPS or outside diameter and schedule number of

are to be regarded separately as standard. Within the text, ti¥érage wall thickness), _ o
Sl units are shown in brackets. The values stated in each 3:1.5 Length (specific or random), (Section 12) (Permissible
system are not exact equivalents; therefore, each system muédriations in Length Section of Specification A 530/A 530M),
be used independently of the other. Combining values from the 3-1.6 End finish (Ends Section of Specification A 530/
two systems may result in nonconformance with the speciﬁA 530M), ] ) ] ) )
cation. The inch-pound units shall apply unless the “M” 3.1.7 Opt|onal requw_e_ments, (_Heat analysis requirement in
designation of this specification is specified in the order.  the Chemical composition Section of A 530/A530M; 4.2.5
stress relieving; 10 repair by welding, 14.1.1 other tempera-

Note 1—The dimensionless designator NPS (nominal pipe size) hagyres for impact test; 15 hydrostatic test or nondestructive
been substituted in this standard for such traditional terms as “nominaélectric test)

diameter,” “size,” and "nominal size. 3.1.8 Test report required, (Certification Section of Specifi-

2. Referenced Documents cation A 530/A 530M),
2.1 ASTM Standards: 3.1.9 Specification designation, and
A 370 Test Methods and Definitions for Mechanical Testing 3.1.10 Special requirements or exceptions to this specifica-

of Steel Products tion.

A530/A5_30M Specification for General Requirements for 4 Materials and Manufacture
Specialized Carbon and Alloy Steel Pipe

A 671 Specification for Electric-Fusion-Welded Steel Pipe
for Atmospheric and Lower Temperatufes

E 23 Test Methods for Notched Bar Impact Testing of
Metallic Material$

E 213 Practice for Ultrasonic Examination of Metal Pipe Note 2—For electric-fusion-welded pipe, with filler metal added, see
and Tubin§ Specification A 671.

4.2 Heat Treatment
* This specification is under the jurisdiction of ASTM Committee A-1 on Steel, 4.2.1 All seamless and welded pllpe’ cher than Gra_ldes 8 and
Stainless Steel, and Related Alloys and is the direct responsibility of Subcommitted 1, shall be treated to control their microstructure in accor-
A01.10 on Tubing. _ ~dance with one of the following methods:
Current edition approved Jan. 10, 1999. Published May 1999. Originally 4.2.1.1 Normalize by heating to a uniform temperature of

published as A 333 —50 T. Last previous edition A 333/A 333M —98. o o . . . .
2 For ASME Boiler and Pressure Vessel Code applications see related Specif1Ot less than 1500°F [815°C] and cool in air or in the cooling

4.1 Manufacture—The pipe shall be made by the seamless
or welding process with the addition of no filler metal in the
welding operation. Grade 4 shall be made by the seamless
process.

cation SA-333 in Section Il of that Code. chamber of an atmosphere controlled furnace.
3 . . . .
Annual Book of ASTM Standatdéol 01.03. 4.2.1.2 Normalize as in 4.2.1.1, and, at the discretion of the
4 Annual Book of ASTM Standardgol 01.01. . .
5 Annual Book of ASTM Standardéol 03.01. manufacturer, reheat to a suitable tempering temperature.
© Annual Book of ASTM Standagdéol 03.03. 4.2.1.3 For the seamless process only, reheat and control hot
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TABLE 1 Chemical Requirements

Element Composition, %

Grade 1% Grade 3 Grade 4 Grade 6% Grade 7 Grade 8 Grade 9 Grade 10 Grade 11
Carbon, max 0.30 0.19 0.12 0.30 0.19 0.13 0.20 0.20 0.10
Manganese 0.40-1.06 0.31-0.64 0.50-1.05 0.29-1.06 0.90 max 0.90 max 0.40-1.06 1.15-1.50 0.60 max
Phosphorus, max 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.035 0.025
Sulfur, max 0.025 0.025 0.025 0.025 0.025 0.025 0.025 0.015 0.025
Silicon 0.18-0.37 0.08-0.37 0.10 min 0.13-0.32 0.13-0.32 0.10-0.35 0.35 max
Nickel 3.18-3.82 0.47-0.98 2.03-2.57 8.40-9.60 1.60-2.24 0.25 max 35.0-37.0
Chromium 0.44-1.01 0.15 max 0.50 max
Copper 0.40-0.75 0.75-1.25 0.15 max .
Aluminum 0.04-0.30 0.06 max
Vanadium, max 0.12
Columbium, max 0.05 -
Molybdenum, max 0.05 0.50 max
Cobalt .. 0.50 max

A For each reduction of 0.01 % carbon below 0.30 %, an increase of 0.05 % manganese above 1.06 % would be permitted to a maximum of 1.35 % manganese.

working and the temperature of the hot-finishing operation to a 4.2.5 When specified in the order the test specimens shall be
finishing temperature range from 1550 to 1750°F [845 totaken from full thickness test pieces which have been stress
945°C] and cool in air or in a controlled atmosphere furnaceelieved after having been removed from the heat-treated pipe.
from an initial temperature of not less than 1550°F [845°C]. The test pieces shall be gradually and uniformly heated to the

4.2.1.4 Treat as in 4.2.1.3 and, at the discretion of theyrescribed temperature, held at that temperature for a period of
manufacturer, reheat to a suitable tempering temperature.  time in accordance with Table 2, and then furnace cooled at a

4.2.1.5 Seamless pipe of Grades 1, 6, and 10 may be hegimperature not exceeding 600°F [315°C]. Grade 8 shall be

treated by heating to a uniform temperature of not less thagggled at a minimum rate of 300°F [165°C]/h in air or water to
1500°F [815°C], followed by quenching in liquid and reheating 5 temperature not exceeding 600°F [315°C].
to a suitable tempering temperature, in place of any of the other

heat treatments provided for in 4.2.1. ; s
4.2.2 Grade 8 pipe shall be heat treated by the manufacturgr' Chemical Composition

by either of the following methods: 5.1 The steel shall conform to the requirements as to
4.2.2.1 Quenched and TemperedHeat to a uniform tem- chemical composition prescribed in Table 1.

perature of 1475 25°F [800+ 15°C]; hold at this tempera- 5.2 When Grades 1, 6, or 10 are ordered under this

ture for a minimum time in the ratio of 1 h/in. [2 min/mm] of specification, supplying an alloy grade that specifically re-

thickness, but in no case less than 15 min; quench byuires the addition of any element other than those listed for

immersion in circulating water. Reheat until the pipe attains ahe ordered grade in Table 1 is not permitted. However, the

uniform temperature within the range from 1050 to 1125°Fqdition of elements required for the deoxidation of the steel is
[565 to 605°C]; hold at this temperature for a minimum time in permitted.

the ratio of 1 h/in. [2 min/mm] of thickness, but in no case less
than 15 min; cool in air or water quench at a rate no less thag p,oquct Analysis
300°F [165°C]/h.

4.2.2.2 Double Normalized and Tempered Heat to a 6.1 At the request of the purchaser, an analysis of one billet
uniform temperature of 1658 25°F [900+ 15°C]; hold at or two samples of flat-rolled stock from each heat or of two
this temperature for a minimum time in the ratio of 1 h/in. [2 pipes from each lot shall be made by the manufacturer. A lot of
min/mm] of thickness, but in no case less than 15 min; cool irpipe shall consist of the following:
air. Reheat until the pipe attains a uniform temperature of 1450
+ 25°F [790= 15°C]; hold at this temperature for a minimum

time in the ratio of 1 h/in. [2 min/mm] of thickness, but in no TABLE 2 Stress Relieving of Test Pieces

case less than 15 min; cool in air. Reheat to a uniform

temperature within the range from 1050 to 1125°F [565 toMetal Temperature™® Minimum Holding Time,
605°C]; hold at this temperature for a minimum time of 1 h/in. Grades 1, 3, 6, 7, and 10 Grade 4€ h"”ﬁﬂﬁf{ﬁzs’z] of
[2 min/mm] of thickness but in no case less than 15 min; cookg oc oF oC

in air or water quench at a rate not less than 300°F [165°C]/hy;q 600 1150 620 112.4]

4.2.3 Whether to anneal Grade 11 pipe is per agreemenbso 565 1100 600 2[4.7]
between purchaser and supplier. When Grade 11 pipe i¥% 540 1050 565 371
annea|ed, it shall be normalized in the range of 1400 to 1600°F “For intermediate temperatures, the holding time shall be determined by
760 to 870°C straight-line interpolation.

[ 0 ] BGrade 8 shall be stress relieved at 1025 to 1085°F, [550 to 585°C], held for a

4.2.4 Material from which test specimens are obtained shalthinimum time of 2 h for thickness up to 1.0 in. [25.4 mm], plus a minimum of 1 h
be in the same condition of heat treatment as the pip@r each additional inch [25.4 mm] of thickness and cooled at a minimum rate of
f ished. Material f hich . to be tak h ﬁOO"F [165°C]/h in air or water to a temperature not exceeding 600°F [315°C].

urnished. via e”a_ rom whic Sp_eCImenS are O_ e taken shall ¢ yjjess otherwise specified, Grade 4 shall be stress relieved at 1150°F
be heat treated prior to preparation of the specimens. [620°C].
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NPS Designator Length of Pipe in Lot 10. Workmanship, Finish, and Appearance
Under 2 400 or fraction thereof : :
2106 200 or fraction thereof 10.1 The pipe manufacturer shall explore a sufficient num-
Over 6 100 or fraction thereof ber of visual surface imperfections to provide reasonable

surance that they have been properly evaluated with respect
depth. Exploration of all surface imperfections is not

6.2 The results of these analyses shall be reported to tt‘%s
r ) ; ;
required but may be necessary to assure compliance with 11.2.

purchaser or the purchaser’s representative and shall confo

to the requirements specified. . :
6.3 If the analysis of one of the tests specified in 6.1 does 10.2 Surface |mperf(_act|ons that penetrate more thd@%
f the nominal wall thickness or encroach on the minimum

not conform to the requirements specified, an analysis of each . . ) X
9 P y all thickness shall be considered defects. Pipe with such

billet or pipe from the same heat or lot may be made, and al(Yjvefects shall be given one of the following dispositions:

billets or pipe conforming to the requirements shall be ac- 10.2.1 The defect may be removed by grinding provided

cepted.. ) that the remaining wall thickness is within specified limits.

7. Tensile Requirements 10.2.2 Repaired in accordance with the repair welding
7.1 The material shall conform to the requirements as tg@rovisions of 10.5.

tensile properties prescribed in Table 3. 10.2.3 The section of pipe containing the defect may be cut

. off within the limits of requirements on length.
8. Impact Requirements 10.2.4 The defective pipe may be rejected.

8.1 For Grades 1, 3, 4, 6, 7, 9, and 10, the notched-bar 10.3 To provide a workmanlike finish and basis for evalu-
impact properties of each set of three impact specimensting conformance with 10.2, the pipe manufacturer shall
including specimens for the welded joint in welded pipe withremove by grinding the following:
wall thicknesses of 0.120 in. [3 mm] and larger, when tested at 10.3.1 Mechanical marks, abrasions and pits, any of which
temperatures in conformance with 14.1 shall be not less thajnperfections are deeper théfin. [1.6 mm], and
the values prescribed in Table 4. The impact test is not required 10.3.2 Visual imperfections commonly referred to as scabs,
for Grade 11. seams, laps, tears, or slivers found by exploration in accor-

8.1.1 If the impact value of one specimen is below thedance with 10.1 to be deeper than 5% of the nominal wall
minimum value, or the impact values of two specimens are lesgickness.
than the minimum average value but not below the minimum 10.4 At the purchaser’s discretion, pipe shall be subject to
value permitted on a single specimen, a retest shall be alloweggjection if surface imperfections acceptable under 10.2 are not
The retest shall consist of breaking three additional specimenscattered, but appear over a large area in excess of what is
and each specimen must equal or exceed the required averagshsidered a workmanlike finish. Disposition of such pipe shall
value. When an erratic result is caused by a defective speche a matter of agreement between the manufacturer and the
men, or there is uncertainty in test procedures, a retest will bgurchaser.
allowed. 10.5 When imperfections or defects are removed by grind-

8.2 For Grade 8 each of the notched bar impact specimengg, a smooth curved surface shall be maintained, and the wall
shall display a lateral expansion opposite the notch of not lesgickness shall not be decreased below that permitted by this
than 0.015 in. [0.38 mm]. specification. The outside diameter at the point of grinding may

8.2.1 When the average lateral expansion value for the threge reduced by the amount so removed.
impact specimens equals or exceeds 0.015 in. [0.38 mm] and 10.5.1 Wall thickness measurements shall be made with a
the value for one specimen is below 0.015 in. [0.38 mm] butmechanical caliper or with a properly calibrated nondestructive
not below 0.010 in. [0.25 mm], a retest of three additionaltesting device of appropriate accuracy. In case of dispute, the
specimens may be made. The lateral expansion of each of thgeasurement determined by use of the mechanical caliper shall
retest specimens must equal or exceed 0.015 in. [0.38 mm].govern.

8.2.2 Lateral expansion values shall be determined by the 10.6 Weld repair shall be permitted only subject to the
procedure in Test Methods and Definitions A 370. approval of the purchaser and in accordance with Specification

8.2.3 The values of absorbed energy in foot-pounds and thg 530/A 530M.

fracture appearance in percentage shear shall be recorded for10.7 The finished pipe shall be reasonably straight.

information. A record of these values shall be retained for a )

period of at least 2 years. 11. General Requirements

9. Lengths 11.1 l\_/IatenaI furmshed to this specification s_h.all conform 'FQ
' the applicable requirements of the current edition of Specifi-

9.1 If definite lengths are not required, pipe may be orderedation A 530/A 530M unless otherwise provided herein.
in single random lengths of 16 to 22 ft (Note 3) with 5 % 12 to ) )
16 ft (Note 4), or in double random lengths with a minimum 12. Mechanical Required
average of 35 ft (Note 4) and a minimum length of 22 ft (Note 12.1 Transverse or Longitudinal Tensile Test and Flattening
4) with 5% 16 to 22 ft (Note 3). Test—For material heat treated in a batch-type furnace, tests
Note 3—This value(s) applies when the inch-pound designation of thisShaII be made on 5.% of the pipe from each lot. When heat
specification is the basis of purchase. When the “M” designation of thistreated by the continuous process, tests shall be made on a

specification is the basis of purchase, the corresponding metric value(§Ufficient number of pipe to constitute 5 % of the lot, but in no
shall be agreed upon between the manufacturer and purchaser. case less than 2 pipes.
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TABLE 3 Tensile Requirements

Grade 1 | Grade 3 Grade 4 | Grade 6 | Grade 7 | Grade 8 | Grade 9 | Grade 10 |Grade 11
| psi |MPa| psi |MPa| psi |MPa| psi |MPa| psi |MPa| psi |MPa| psi |MPa| psi |MPa| psi '\/IPa

Tensile strength, min |55 oool 380 |65 oool 450 |60 oool 415 |60 oool 415 |65 oool 450 |1oo oool 690 |63 oool 435 |80 oool 550 |65 000|450
Yield strength, min 30 000] 205 |35 000| 240 |35 000| 240 |35 000| 240 |35 000| 240 | 75 000 | 515 |46 000| 315 |65 000| 450 |35 000|240
Longi- | Trans-| Longi- |Trans-| Longi- | Trans-| Longi- | Trans-| Longi- |Trans-| Longi- |Trans-| Longi- |Trans-| Longi- | Trans- Longi-
tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse tudinal
Elongation in 2 in. or 50
mm, (or 4D), min, %
Basic minimum 35 25 30 20 30 16.5 | 30 16.5 | 30 22 22 28 22 184
elongation for walls %16
in. [8 mm] and over in
thickness, strip tests,
and for all small sizes
tested in full section
When standard round| 28 20 22 14 22 12 22 12 22 14 16 16
2-in. or 50-mm gage
length or proportion-
ally smaller size test
specimen with the gage
length equal to 4D (4
times the di-
ameter) is used
For strip tests, a de- [1.75% [1.25% [1.50% [1.00% [1.50% [1.00% [1.50% [1.00% f1.50% [1.00% [1.258 1.508 .258
duction for each ¥szin.
[0.8 mm] decrease in
wall thick-
ness below %s in. [8
mm] from the basic
minimum elongation of
the following percentage
Wall Thickness Elongation in 2 in. or 50 mm, min, %<
Grade 1 Grade 3 Grade 4 Grade 6 Grade 7 Grade 8 Grade 9 Grade 10
in. mm Longi- | Trans- | Longi- | Trans- | Longi- | Trans- | Longi- | Trans- | Longi- | Trans- | Longi- | Trans- | Longi- | Trans- | Longi- | Trans-
tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse | tudinal | verse
%16 (0.312) 8 35 25 30 20 30 16 30 16 30 22 22 28 22
%32 (0.281) 7.2 33 24 28 19 28 15 28 15 28 21 21 26 21
Y4 (0.250) 6.4 32 23 27 18 27 15 27 15 27 20 20 25 20
732 (0.219) 5.6 30 26 26 26 26 18 24 18
%16 (0.188) 4.8 28 24 24 24 24 17 22 17
%32 (0.156) 4 26 22 22 22 22 16 20 16
Y8 (0.125) 3.2 25 21 21 21 21 15 19 15
%32 (0.094) 2.4 23 20 20 20 20 13 18 13
Y16 (0.062) 1.6 21 18 18 18 18 12 16 12

“Elongation of Grade 11 is for all walls and small sizes tested in full section.

BThe following table gives the calculated minimum values

CCalculated elongation requirements shall be rounded to the nearest whole number.

Note—The preceding table gives the computed minimum elongation values for each ¥s2-in. [0.80-mm] decrease in wall thickness. Where the wall thickness lies between
two values shown above, the minimum elongation value is determined by the following equation:

Grade Direction of Test Equation
1 Longitudinal E = 56t + 17.50 [E = 2.19t + 17.50]
Transverse E = 40t + 12.50 [E = 1.56¢ + 12.50]
3 Longitudinal E = 48t + 15.00 [E = 1.87t + 15.00]
Transverse E = 32t + 10.00 [E = 1.25¢+ 10.00]
4 Longitudinal E = 48t + 15.00 [E = 1.87t + 15.00]
Transverse E = 32t+ 6.50 [E = 1.25t+ 6.50]
6 Longitudinal E = 48t + 15.00 [E = 1.87t + 15.00]
Transverse E = 32t+ 6.50[E = 1.25t+ 6.50]
7 Longitudinal E = 48t + 15.00 [E = 1.87t + 15.00]
Transverse E = 32t+ 11.00 [E = 1.25¢+ 11.00]
8 and 10 Longitudinal E = 40t+ 9.50 [E = 1.56t+ 9.50]
9 Longitudinal E = 48t+ 13.00 [E = 1.87t+ 13.00]
where:

E = elongation in 2 in. or 50 mm, in %, and
t actual thickness of specimen, in. [mm].

Note 4—The term “lot” applies to all pipe of the same nominal size steel and subjected to the same finishing treatment in a continuous
and wall thickness (or schedule) which is produced from the same heat déirnace. When final heat treatment is in a batch-type furnace, the lot shall
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TABLE 4 Impact Requirements for Grades 1, 3, 4, 6, 7, 9, and 10 joint and perpendicular to the surface. When diameter and
thickness do not permit obtaining transverse specimens, longi-
Size of Minimum Average Notched  Minimum Notched Bar tudinal specimens in accordance with 13.2 shall be obtained;
Specimen, mm Bar Impact Value of Impact Value of One ..
Each Set of Three Specimen Only of the bottom of the notch shall be located at the weld joint.
Specimens? a Set?
ft-Ibf J ft-Iof J 14. Impact Test
10 by 10 13 18 10 14

10 by 7.5 o 1 8 1 14.1 Except when the size of the finished pipe is insufficient
10 by 6.67 9 12 7 9 to permit obtaining subsize impact specimens, all material
10 by 5 7 9 5 7 furnished to this specification and marked in accordance with
18 Ez 2:23 i ; 2 j Section 16 shall be tested for impact resistance at the minimum
temperature for the respective grades as shown in Table 5.

AStraight line interpolation for intermediate values is permitted. . . S ]
14.1.1 Special impact tests on individual lots of material
may be made at other temperatures as agreed upon between the

include only that pipe which is heat treated in the same furnace (:hargem‘,ju,]mcacturer and the purchaser.

~ 12.2 Hydrostatic Test-Each length of pipe shall be sub- 14 1.2 When subsize Charpy impact specimens are used and
jected to the hydrostatic test. _ _the width along the notch is less than 80 % of the actual wall
12.3 Impact Test-One notched bar impact test, consisting hickness of the original material, the specified Charpy impact
of breaking three specimens, shall be made from each hegiq; temperature for Grades 1, 3, 4, 6, 7, 9, and 10 shall be
represented in a heat-treatment load on specimens taken fro@yyer than the minimum temperature shown in Table 5 for the
the finished pipe. This test shall represent only pipe from thgagpective grade. Under these circumstances the temperature
same heat a_nd the same heat-treatment _Ioad, the wall thicksqyction values shall be by an amount equal to the difference
nesses of which do not exceed by more tham. [6.3 mm] the éas shown in Table 6) between the temperature reduction
wall thicknesses of the pipe from which the test specimens argqresnonding to the actual material thickness and the tempera-
taken. If heat treatment is performed in continuous or batchg .« redquction corresponding to the Charpy specimen width

type furnaces controlled within a 50°F [30°C] range and,qya)ly tested. Appendix X1 shows some examples of how the
equipped with recording pyrometers so that complete recor mperature reductions are determined
of heat treatment are available, then one test from each heat in . ' .

14.2 The notched bar impact test shall be made in accor-

2;&? tr:r;l;?llﬁ relg::ﬁ n#é:{_‘ gggfmr:gtu;gzzmstead of one test fronaance with the procedure for the simple beam, Charpy-type test
12.4 Impact Tests (Welded Pipe)on welded pipe, addi- ©f Methods E 23. - ]
tional impact tests of the same number as required in 12.2 or 14.3 Impact tests specified for temperatures lower than 70°F

12.3 shall be made to test the weld. [20°C] should be made with the following precautions. The
12.5 Specimens showing defects while being machined dfmpact test specimens as well as the handling tongs shall be
prior to testing may be discarded and replacements shall bgooled a sufficient time in a suitable container so that both

considered as original specimens. reach the desired temperature. The temperature shall be mea-
12.6 Results obtained from these tests shall be reported f@ired with thermocouples, thermometers, or any other suitable
the purchaser or his representative. devices and shall be controlled within 3°F [2°C] The speci-
mens shall be quickly transferred from the cooling device to
13. Specimens for Impact Test the anvil of the Charpy impact testing machine and broken with

13.1 Notched bar impact specimens shall be of the simpl@ time lapse of not more than 5 s.
beam, Charpy-type, in accordance with Test Methods E 23, . . )
Type A with a V notch. Standard specimens 10 by 10 mm inl5. Hydrostatic or Nondestructive Electric Test
cross section shall be used unless the material to be tested is ofj5. 1 Each pipe shall be subjected to the nondestructive

insufficient thickness, in which case the largest obtainabljectric test or the hydrostatic test. The type of test to be used

subsize specimens shall be used. Charpy specimens of widihg| pe at the option of the manufacturer, unless otherwise
along the notch larger than 0.394 in. [10 mm] or smaller than

0.099 in. [2.5 mm] are not provided for in this specification.

13.2 Test specimens shall be obtained so that the longitudi- TABLE 5 Impact Temperature
nal axis of the specimen is parallel to the longitudinal axis of
the pipe while the axis of the notch shall be perpendicular to Grade Minimum Impact Test Temperature
the surface. On wall thicknesses of 1 in. [25 mm] or less, the o <
specimens shall be obtained with their axial plane located at the n o e
midpoint; on wall thicknesses over 1 in. [25 mm], the speci- 3 ~150 -100
mens shall be obtained with their axial plane locatedn. 4 -150 -100
[12.5 mm] from the outer surface. o S e
13.3 When testing welds the specimen shall be, whenever 8 -320 ~195
diameter and thickness permit, transverse to the longitudinal 12 —132 —;g

axis of the pipe with the notch of the specimen in the welded
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TABLE 6 Impact Temperature Reduction of test results. The methods used for cleaning and preparing the
surfaces for examination shall not be detrimental to the base
Specimen Width Along Notch or Actual Temperature Reduction, metal or the surface finish.
Material Thickness Degrees Colder?

15.5.2 Excessive surface roughness or deep scratches can

in. mm * c produce signals that interfere with the test.
0.394 10 (standard size) 0 0 15.6 Extent of Examination
0.354 9 0 0 !
0.315 8 0 0 15.6.1 The relative motion of the pipe and the transducer(s),
8-332 7.5 ( 3/47std- size) g i coil(s), or sensor(s) shall be such that the entire pipe surface is
0.262 6.67 (23 std. size) 10 5 scanned, except as in _ .
0.236 6 15 8 15.6.2 The existence of end effects is recognized, and the
8-12; 5(1/ 2th- size) gg E extent of such effects shall be determined by the manufacturer,
0131 3.33 (1,3 std. size) 35 19 and, if requested, shall be reported to the purchaser. Other
0.118 3 40 22 nondestructive tests may be applied to the end areas, subject to
0.099 2.5 (1/4std. size) 50 28 agreement between the purchaser and the manufacturer.
AStraight line interpolation for intermediate values is permitted. 15.7 Operator Qua”fications
15.7.1 The test unit operator shall be certified in accordance
specified in the purchase order. with SNT-TC-1A, or an equivalent recognized and documented
15.2 The hydrostatic test shall be in accordance with Specistandard.
fication A 530/A 530M. 15.8 Test Conditions
15.3 Nondestructive Electric Test 15.8.1 For eddy-current testing, the excitation coil fre-

Nondestructive electric tests shall be in accordance witljuency shall be chosen to ensure adequate penetration yet
Practice E 213 or E 309. Unless specifically called out in theprovide good signal-to-noise ratio.
purchase order, the selection of the nondestructive electric test15.8.2 The maximum eddy-current coil frequency used
will be at the option of the manufacturer. The range of pipeshall be as follows:
sizes that may be examined by each method shall be subject to On specified walls up to 0.050 in.—100 KHz max

the limitations in the scope of the respective practices. On specified walls up to 0.150 in.—50 KHz max
15.3.1 The following information is for the benefit of the On specified above 0.150 in.—10 KHz max
user of this specification: 15.8.3 Ultrasonic—For examination by the ultrasonic

15.3.2 The reference standards defined in 15.3.3 through affethod, the minimum nominal transducer frequency shall be

convenient standards for calibration of nondestructive testin@_oo MHz and the maximum nominal transducer size shall be
equipment. The dimensions of these standards should not heg i,

con;trued as the minimum size imperfection detectable by such (1) If the equipment contains a reject notice filter setting, this

equipment. _ _ shall remain off during calibration and testing unless linearity
15.3.3 The ultrasonic testing (UT) can be performed to.5, pe demonstrated at that setting.

detect both longitudinally and circumferentially oriented de- 15.9 Reference Standards

fects. It should be recognized that different techniques should 15.9.1 Reference standards of convenient length shall be

eprepared from a length of pipe of the same grade, size (NPS, or

examination may not detect short, deep, defects. : ! : .
L ! . . outside diameter and schedule or wall thickness), surface finish
15.3.4 The eddy-current testing (ET) referenced in this )

specification. (Practice E 309), has the capability of detectin and heat treatment condition as the pipe to be examined.

L . o . 9 15.9.2 For Ultrasonic Testing the reference ID and OD
significant discontinuities, especially the short abrupt type. notches shall be any one of the three common notch shapes
15.3.5 A purchaser interested in ascertaining the natur

(type, size, location, and orientation) of discontinuities that ca Shown in Practice E 213, atthe option of the manufacturer. The

. e ) - rEiepth of each notch shall not exceed/4% of the specified
be detected in the specific application of these exammatlonﬁominal wall thickness of the pipe or 0.004 in., whichever is

;f;géjlljc(j:tdlscuss this with the manufacturer of the tUbUIargreater. The width of the notch shall not exceed twice the

15.4 Time of Examination depth. Notches shall be placed on both the OD and ID surfaces.

15.4.1 Nondestructive testing for specification acceptancehij'2(‘):3:“';(::1 i??gécougggto;rte;:rrz?;zﬁf;gjrreep?n s:;ned(a)‘ﬁhe
shall be performed after all mechanical processing, he ’ P »any

. : : . . llowing discontinuities:
treatments, and straightening operations. This requweme? ; .
does not preclude additional testing at earlier stages in the (1) Drilled Hole—The reference §tandard Sh?‘” contain three
processing. or more holes, equally spaced circumferentially around the

15.5 Surface Condition pipe and longitudinally separated by a sufficient distance to

15.5.1 All surfaces shall be free of scale, dirt, grease, pain llow distinct identification of the signal from each hole. The
or other foreign material that could interfere with interpretation oles shall be drilled radially and completely through the pipe

wall, with care being taken to avoid distortion of the pipe while
drilling. One hole shall be drilled in the weld, if visible.

”Society for Nondestructive Testing, 1711 Arlingate Plaza, PO Box 28518,A|tematel)/v the producer of welded Pipe_may choose to drill
Columbus, OH, 43228-0518. one hole in the weld and run the calibration standard through
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the test coils three times with the weld turned at 120° on eacldentified and separated from the acceptable pipes. The area

pass. The hole diameter shall vary with NPS as follows: producing the signal may be reexamined.
NPS Designator Hole Diameter 15.11.2 Such pipes shall be rejected if the test signal was
Ya 0.039 in. (1 mm) produced by imperfections that cannot be identified or was
above ¥ lo 1 607t i 8 mm produced by cracks or crack-like imperfections. These pipes
above 2 to 5 0.067 in. (2.2 mm) may be repaired per Sections 11 and 12. To be accepted, a
above 5 0.106 in. (2.7 mm) repaired pipe must pass the same non-destructive test by which

(2) Transverse Tangential NoteRUsing a round tool or file it was rejected, and it must meet the minimum wall thickness
with a ¥ain. (6.4 mm) diameter, a notch shall be filed or milled requirements of this specification. _ _
tangential to the surface and transverse to the longitudinal axis 15.11.3 If the test signals were produced by visual imper-
of the pipe. Said notch shall have a depth not exceedifig®2  fections such as in the following:
of the specified nominal wall thickness of the pipe or 0.004 in. 15.11.3.1 Scratches,

(0.102 mm), whichever is greater. 15.11.3.2 Surface roughness,

(3) Longitudinal Notch-A notch 0.031 in. or less in width ~ 15.11.3.3 Dings,
shall be machined in a radial plane parallel to the tube axis on 19.11.3.4 Straightener marks,
the outside surface of the pipe, to have a depth not exceeding15-11.3.5 Cutting chips,
12¥> % of the specified wall thickness of the pipe or 0.004 in., 15.11.3.6 Steel die stamps,
whichever is greater. The length of the notch shall be compat- 15.11.3.7 Stop marks, or
ible with the testing method. 15.11.3.8 Pipe reducer ripple. _ o

15.9.4 More or smaller reference discontinuities, or both, 'he pipe may be accepted based on visual examination

may be used by agreement between the purchaser and tREovided the imperfection is less than 0.004 in. (0.1 mm) or
manufacturer. 12%2 % of the specified wall thickness (whichever is greater).

15.10 Standardization Procedure 15.11.4 Rejected pipe may be reconditioned and retested

15.10.1 The test apparatus shall be standardized at tm__{oviding the wall thickness is not decreased to less than that

beginning and end of each series of pipes of the same Si{'quired by this or the .pr(')duct specification. The outside
(NPS or diameter and schedule or wall thickness). Grade angf@meter at the point of grinding may be reduced by the amount

heat treatment condition, and at intervals not exceeding 4 7° rémoved. To be accepted, retested pipe shall meet the test

More frequent standardization may be performed at the mandg—zquirement. . )
facturer's option or may be required upon agreement between T the imperfection is explored to the extent that it can be
the purchaser and the manufacturer. identified as non-rejectable, the pipe may be accepted without

15.10.2 The test apparatus shall also be standardized aft the_r test providing the imperfection does not encroach on
any change in test system settings, change of operator, equipt® Minimum wall thickness.

ment repair, or interruption due to power loss, process shuttg, Product Marking

down or when a problem is suspected. 16.1 Except as modified in 15.1.1, in addition to the
15.10.3 The reference standard shall be passed through t rking prescribed in Specification A 530/A 530M, the mark-
test apparatus at the same speed and test system settings as;lj&paj| include whether hot finished, cold drawn, seamless or
pipe to be testeq. , , welded, the schedule number and the letters “LT” followed by
15.10.4 The signal-to-noise ratio for the r_eference standarg, o temperature at which the impact tests were made, except
shall be 2> to 1 or greater. Extraneous signals caused DY,hen a lower test temperature is required because of reduced
identifiable causes such a dings, scratches, dents, strwghteg%recimen size, in which case, the higher impact test tempera-

marks, etc., shall not be considered noise. The rejectiof;re applicable to a full-size specimen should be marked.
amplitude shall be adjusted to be at least 50 % of full scale of 151 1 When the size of the finished pipe is insufficient to

the readout display. obtain subsize impact specimens, the marking shall not include

15.10.5 Upon any standardization, the rejection amplitudgne |etters LT followed by an indicated test temperature unless
has decreased by 29 % (3 dB) of peak height from the 'a%upplementary Requirement S1 is specified.

standardization, the pipe since the last calibration shall be 161 2 \When the pipe is furnished in the quenched and

rejected. The test system settings may be changed, or thgmpered condition, the marking shall include the letters “QT”,
transducer(s), coil(s) or sensor(s) adjusted, and the unit restagng the heat treatment condition shall be reported to the
dardized, but all pipe tested since the last acceptable Sta”darﬁﬁrchaser or his representative.

ization must be retested for acceptance.

15.11 Evaluation of Imperfections 17. Keywords

15.11.1 Pipes producing a signal equal to or greater than the 17.1 low temperature service; seamless steel pipe; stainless
lowest signal produced by the reference standard(s) shall tsteel pipe; steel pipe; temperature service applications; low
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SUPPLEMENTARY REQUIREMENTS

The following supplementary requirement shall apply only when specified by the purchaser in the
contract or order.

S1. Subsize Impact Specimens

S1.1 When the size of the finished pipe is insufficient to
permit obtaining subsize impact specimens, testing shall be
amatter of agreement between the manufacturer and the
purchaser.

APPENDIX
(Nonmandatory Information)

X1. DETERMINATION OF TEMPERATURE REDUCTIONS

X1.1 Under the circumstances stated in 14.1.2, the impaatequired reduction in test temperature is computed by taking
test temperatures specified in Table 5 must be lowered. Thige difference between the temperature reduction values shown

following examples are offered to describe the application ofn Table 6 for the actual pipe thickness and the specimen width
the provisions of 14.1.2. used.

X1.1.1 When subsize specimens are used (see 10.1) and thex1.1.2.1 For example, if the pipe were 0.262 in. [6.67 mm]
width along the notch of the subsize specimen in 80 % ofhick and the width along the Charpy specimen notch was 3.33
greater of the actual wall thickness of the original material, themm (1/3 standard size), the test temperature would have to be
provisions of 14.1.2 do not apply. _ ~ lowered by 25°F [14°C]. That is, the temperature reduction

X1.1.1.1 For example, if the ac_tual wall thickness of PiP€corresponding to the subsize specimen is 35°F [19°C]; the
was 0.200 in. [5.0 mm] and the width along the notch of theemperature reduction corresponding to the actual pipe thick-

largest subsize specimen obtainable is 0.160 in. [4 mM] Ofegs js 10°F [5°C; the difference between these two values is
greater, no reduction in test temperature is required. the required reduction in test temperature

X1.1.2 When the width along the subsize specimen notch is
less than 80 % of the actual wall thickness of the pipe, the

The American Society for Testing and Materials takes no position respecting the validity of any patent rights asserted in connection
with any item mentioned in this standard. Users of this standard are expressly advised that determination of the validity of any such
patent rights, and the risk of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should make your
views known to the ASTM Committee on Standards, 100 Barr Harbor Drive, West Conshohocken, PA 19428.



