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QH”) Designation: B 587 — 97 <!

Standard Specification for
Welded Brass Tube 1

This standard is issued under the fixed designation B 587; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

€' Note—3.1.7 and Note 3 were deleted editorially in March 2000.

1. Scope * Determination of Chemical Compositidn
1.1 This specification establishes the requirements for E 478 TGGSt Methods for Chemical Analysis of Copper
round, rectangular, and square copper alloy welded tube for Alloys ) )
general engineering applications. E 527 Practice for Numbering Metals and Alloys (UNS)
1.2 The values stated in inch-pound units are the standar. :
except for grain size which is stated in Sl units. Sl values giveng' Terminology

in parentheses are for information only. 3.1 Definitions:
1.3 The following hazard statement pertains only to the test 3-1.1 average diameter (for round tubes onlyp—the

method described in 18.2.3, 18.2.4, 18.2.6, and 18.2.7 of thidverage of the maximum and minimum outside diameters, or
specification This standard does not purport to address all of the maximum and minimum inside diameters, whichever is
the safety concerns, if any, associated with its use. It is th@Pplicable, as determined at any one cross section of the tube.
responsibility of the user of this standard to establish appro- 3-1-2 coil—a length of the product wound into a series of

priate safety and health practices and determine the applicac®nnected turns. The unqualified term “coil” as applied to tube
bility of regulatory limitations prior to use. is normally understood as referring to a bunched coil.

3.1.2.1 mill length—lengths that can be conveniently manu-

2. Referenced Documents factured in the mills.

2.1 ASTM Standards: 3.1.2.2 mill lengths with ends-lengths, including ends, that

B 153 Test Method for Expansion (Pin Test) of Copper andc@n beé conveniently manufactured in the mills.
Copper-Alloy Pipe and Tubirfg 3.1.3 flash or bead-weld metal that protrudes beyond the

B 154 Test Method for Mercurous Nitrate Test for Coppernormal wall, both inside or outside.
and Copper-Alloy3 3.1.4 lengths—straight pieces of the product.

B 428 Test Method for Angle of Twist in Rectangular and ~3-1.4.1ends—straight pieces, shorter than the nominal
Square Copper and Copper Alloy Tébe length, left over after cutting the product into mill lengths,
Copper Alloys—Wrought and Cést mum length and maximum weight requirements.

E 3 Methods of Preparation of Metallographic Specinfens ~3-1.4.2 specifie—straight lengths that are uniform in length,
E 8 Test Methods for Tension Testing of Metallic Materdfals @S Specified, and subject to established tolerances. _
E 18 Test Methods for Rockwell Hardness and Rockwell 3-1.4.3 stock—straight lengths that are mill cut and stored in

Superficial Hardness of Metallic Materidls advance of orders. They are usually subject to established
E 29 Practice for Using Significant Digits in Test Data to tolerances. , _
Determine Conformance with Specificatiéns 3.1.5 scarfing—the removing of flash or bead by a cutting

E 112 Test Methods for Determining Average Grain 8ize Opération.
E 243 Practice for Electromagnetic (Eddy Current) Exami- 3-1.6 tube—a hollow product of round or any other cross
nation of Copper and Copper Alloy Tulfes section, having a continuous periphery. _
E 255 Practice for Sampling Copper and Copper Alloys for 3-1.6.1 welded—product r_nade from sheet, strip, or plate
with a seam made by welding.
_ 3.1.6.2 as-welded-a condition created as a result of shap-
* This specification is under the jurisdiction of ASTM Committee BO5 on Coppering sheet, strip, or plate into a tubular form and welding

and Copper Alloys and is the direct responsibility of Subcommittee B05.04 on Pip%ithout Subsequent heat treatment or cold work. or both
and Tube. ! ’

Current edition approved Sept. 10, 1997. Published March 1998. Originally 3.1.6.3welded and annealedwelded tube that has been

published as B 587 — 73. Last previous edition B 587 — 96. annealed to produce a uniformed grain size appropriate to the
2 Annual Book of ASTM Standardgol 02.01.
3 Annual Book of ASTM Standagdgol 03.01. —
4 Annual Book of ASTM Standardgol 14.02. 8 Annual Book of ASTM Standardgol 03.05.
5 Annual Book of ASTM Standardgol 03.03. 7 Annual Book of ASTM Standardgol 01.01.

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.
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specified annealed temper. 6.2 Manufacture
3.1.6.4 welded and cold-drawr-welded tube with internal 6.2.1 Tubes shall be welded by any process which produces
flash removed by scarfing and subsequently cold-drawn tforged or fusion welds.

conform to the specified temper. 6.2.1.1 Tube welded from cold-rolled strip can be regularly
3.1.6.5fully finished—welded tube with internal and pro- furnished by welding standard strip tempers and shall have
cessed to conform to the specified temper. mechanical properties as agreed upon between the manufac-
o turer or supplier and the purchaser.
4. Classification (Type) 6.2.2 Forged-welded tube shall be scarfed to remove both
4.1 The basic types of welded tube are: internal and external flash.
4.1.1 Type +As-welded tube finished by passing through 6.2.2.1 Forged-welded tube to be drawn over a mandrel to
sizing and straightening rolls at ambient temperature. produce Types lll and IV may have the internal flash com-
4.1.2 Type I—As-welded tube finished by sizing, straight- pletely removed.
ening, and annealing. 6.2.2.2 Forged-welded Types I, I, and Il tube may contain
4.1.3 Type lIl—As-welded tube finished by cold reducing or a residual thickness at the weld not to exceed 0.006 in. (0.15
cold drawing over a plug or mandrel. mm) or 10 % of the nominal wall thickness, whichever is

4.1.4 Type IV—As-welded tube finished by both cold draw- greater.
ing over a plug or mandrel and annealing, and redrawing and 6.2.3 Fusion-welded tube shall be mechanically worked to
annealing when necessary to conform to a specified size amtoduce a smooth external and internal surface without the
temper. application of scarfing or other removal of the weld metal bead.
4.1.4.1 Type IV tube may be substituted for Types |, Il, and ) .
Il by agreement between the manufacturer or supplier and thé- Chemical Composition
purchaser. The temper of substituted Type IV tube shall be 7.1 The material shall conform to the chemical requirements

stated in the contract or purchase order. given in Table 1 for the specified alloy.
_ _ 7.1.1 These composition limits do not preclude the presence
5. Ordering Information of other elements. Limits may be established and analysis
5.1 The contract or purchase order for product under thisequired for unnamed elements by agreement between the
specification should include the following information: manufacturer and the purchaser.
5.1.1 ASTM designation and year of issue (for example, 7.2 Either copper or zinc may be taken as the difference
B 587 —97), between the sum of results of all elements determined and
5.1.2 Copper Alloy UN8No. (for example, C21000) (Sec- 100 %; however, when copper is so determined, that difference
tion 6), shall conform to the limits given in Table 1 for copper.
5.1.3 Classification (type) (Section 4), 7.3 When all elements in Table 1 for the specified alloy are
5.1.4 Temper (Section 8 and Table 2 and Table 3), determined, the sum of results shall be as follows:
5.1.5 Dimensions (diameter, distances between parallel sur- Copper Alloy Copper Plus Specified Elements,
faces, wall thickness and so forth) (Section 13), UNS No. min, %
5.1.6 How furnished (coils or lengths, specific or stock, With 51400 22000, c23000 998
or without ends), C26000, C26800, C27000, C27200 99.7

5.1.7 Number of coils or pieces, each size and type, and

5.1.8 Total weight, each size and type. 8. Temper

5.2 The following options are available under this specifi- 8.1 The material furnished shall be one of the tempers
cation and should be specified in the contract or purchase ordétdicated in Table 2 or Table 3.

when required: 8.1.1 Light-drawn and hard-drawn tempers are normally
5.2.1 Mercurous nitrate test (11.1), available in round tube only.
5.2.2 Hydrostatic test (12.2), 8.1.2 Special temper requirements are subject to agreement
5.2.3 Pneumatic test (12.3), between the manufacturer or supplier and the purchaser.
5.2.4 Certification (Section 22), . .
5.2.5 Mill test report (Section 23), and 9. Physical Properties
5.2.6 Product marking (Section 24). 9.1 Grain Size

6. Material and Manufacture TABLE 1 Chemical Requirements

6.1 Materia—The material shall be strip, sheet, or plate Copper Alloy Composition, %
produced of Copper Alloy UNS No. C21000, C22000, C23000, (ns no.

Copper Lead, max Iron, max Zinc

C26000, C26800, C27000, or C27200 and shall be of such 21000 910.96.0 005 005 -
quality and soundness as to be suitable for processing into the 5,000 89,0910 008 008 oo
products described in this specification. C23000 84.0-86.0 0.05 0.05 remainder
C26000 68.5-71.5 0.07 0.05 remainder
C26800 64.0-68.5 0.15 0.05 remainder
C27000 63.0-68.5 0.10 0.07 remainder
8 Refer to Practice E 527 for explanation of the Unified Numbering System C27200 62.0-65.0 0.07 0.07 remainder

(UNS).
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TABLE 2 Tensile Strength Requirements and Approximate Rockwell Hardness Values for Welded (Type 1), Welded and Cold-Worked
(Type 1lI), and Fully Finished (Type IV) Tube

Rockwell 30T Tensile Strength,

Copper Alloy Temper Type Outside Diameter, in. Wall Thickness, in. (mm) Hard- min, ksi®
UNS No. (mm) A c
ness,” min (MPa)
C21000 welded from annealed strip | all all 7 34 (235)
C21000 welded from cold-rolled strip | all all b
C21000 cold reduced or light drawn I, v all all 34 37 (255)
C21000 cold reduced or hard drawn I, v up to 1 (25.4) incl 0.020-0.119 (0.508-3.02) 52 46 (315)
over 1 to 2 (25.4 to 50.8) 0.035-0.119 (0.889-3.02)
incl
over 2 to 3% (50.8 to 88.9) 0.060-0.119 (1.52-3.02)
incl
C22000 welded from annealed strip | all all 10 37 (255)
22000 welded from cold-rolled strip | all all b b
C22000 cold reduced or light drawn I, v all all 38 40 (275)
C22000 cold reduced or hard drawn 1, v up to 1 (25.4) incl 0.020 to 0.119 (0.508 to 55 52 (360)
3.02)
over 1 to 2 (25.4 to 50.8) 0.035 to 0.119 (0.889 to
incl 3.02)
over 2 to 3% (50.8 to 88.9) 0.060 to 0.119 (1.52 to
incl 3.02)
C23000 welded from annealed strip | all all 24 40 (275)
C23000 welded from cold-rolled strip | all all b b
C23000 cold reduced or light drawn 1, v all all 43 44 (305)
C23000 cold reduced or drawn (general 1, v all all 43 44 (305)
purpose)
C23000 cold reduced or hard drawn 1, v up to 1 (25.4) incl 0.020 to 0.119 (0.508 to 65 57 (395)
3.02)
over 1 to 2 (25.4 to 50.8) 0.035 to 0.119 (0.889 to
incl 3.02)
over 2 to 3% (50.8 to 88.9) 0.060 to 0.119 (1.52 to
incl 3.02)
C26000, welded from annealed strip | all all 25 48 (330)
C26800,
C27000,
C27200
C26000, welded from cold-rolled strip | all all b b
C26800,
C27000,
C27200
C26000, cold reduced or drawn (general I, v all all 53 54 (370)
C26800, purpose)
C27000,
C27200
C26000, cold reduced or hard drawn® 1, v up to 1 (25.4) incl 0.020 to 0.119 (0.508 to 70 66 (455)
C26800, 3.02)
C27000, over 1 to 2 (25.4 to 50.8) 0.035 to 0.119 (0.889 to
C27200 incl 3.02)

over 2 to 3%2 (50.8 to 88.9)
incl

0.060 to 0.119 (1.52 to
3.02)

“Rockwell hardness values shall only apply to: (a) tubes having a wall thickness of 0.012 in. (0.305 mm) or greater; (b) round tube having an inside diameter of %16 in.
(7.94 mm) or greater; and (c) rectangular and square tube having an inside major distance between parallel surfaces of ¥ in. (4.76 mm) or greater. Rockwell hardness
tests shall be made on the inside surface of the tube, and the value of the Rockwell hardness number of each specimen shall be established by taking the arithmetical
average of at least three readings. When suitable equipment is not available for determining the specified Rockwell hardness, other Rockwell scales and values may be
specified subject to agreement between the manufacturer and the purchaser.

Bksi = 1000 psi.

CSee Appendix X1.

PTube welded from cold-rolled strip can be regularly supplied by welding standard strip tempers and shall have mechanical properties as agreed upon between the
purchaser and the supplier.

ELight-drawn and hard-drawn tempers are normally available in round tube only.

9.1.1 Type Il and Type IV tubes with tempers designated aspecified copper alloy and temper when tested in accordance

WO060 (welded and soft-annealed) and WO050 (welded andgvith Test Methods E 8.

light-annealed) shall conform to the requirements prescribed in 10.1.2 The tensile test results shall be the basis for accep-

Table 3 for the specified copper alloy UNS No. and tempetance or rejection based upon mechanical properties.

when tested in accordance with Test Methods E 112.
9.1.2 Grain size shall be the basis for acceptance or rejectiohngs value

based upon physical properties.

10. Mechanical Properties

10.1 Tensile Strength Requirements

testing.

) Note 1—The Rockwell hardness test offers a quick and convenient
10.1.1 Type I, Type Ill, and Type IV tube in drawn tempers method for checking for general conformity to the requirements for tensile

shall conform to the requirements prescribed in Table 2 for thatrength or grain size.

10.2 Rockwell Hardness-The approximate Rockwell hard-
(s) for each copper alloy and temper given in Table
2 and Table 3 are for general information and assistance in
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TABLE 3 Grain Size Requirements and Approximate Rockwell Hardness Values for Welded Tube and Fully Finished Tube When
Furnished in the Annealed Temper

Temper Outside Rockwell Hardness* Avg Grain Size, mm
C%pﬁgrﬁlloy Types Diameter, in. Wall Thickness, in. (mm)
0. Designation Name (mm) Scale Max min max
C21000 WO60 soft anneal I, IV all up to 0.045 (1.14) incl 30T 17 0.025 0.060
over 0.045 (1.14) F 61 0.025 0.060
C21000 WO50 light anneal I, IvV all up to 0.045 (1.14) 30T 27 B 0.035
over 0.045 (1.14) F 68 B 0.035
C22000 WO60 soft anneal I, vV all up to 0.045 (1.14) incl 30T 30 0.025 0.060
over 0.045, (1.14) F 70 0.025 0.060
C22000 WO50 light anneal I, IV all up to 0.045 (1.14) incl 30T 37 B 0.035
over 0.045, (1.14) F 78 B 0.035
C23000 WO60 soft anneal I, vV all up to 0.045 (1.14) incl 30T 36 0.025 0.060
over 0.045, (1.14) F 75 0.025 0.060
C23000 WO50 light anneal I, IvV all up to 0.045 (1.14) incl 30T 39 B 0.035
over 0.045 (1.14) F 85 B 0.035
C26000
C26800 up to 0.30 (0.762 incl 30T 40 0.025 0.060
co7o00 1 WOB0  softanneal I v all {over 0.030 (0.762) F 80 0.025 0.060
C27200
C26000
C26800 . up to 0.30 (0.762 incl 30T 60 B 0.035
c27o00 }  WOS0  lightanneal v all {over 0.030 (0.762) F 90 B 0.035
C27200

“ARockwell hardness values only apply to: ( a) tube having a wall thickness of 0.015 in. (0.38 mm) or greater; (b) round tube having an inside diameter of %16 in. (7.94
mm) or greater; and (c) rectangular and square tube having an inside major distance between parallel surfaces of ¥16in. (4.76 mm) or greater. Rockwell hardness values
do not apply for other tube. Rockwell hardness tests shall be made on the inside surface of the tube and the value of the Rockwell hardness number of each specimen
shall be established by taking the arithmetical average of at least three readings. When suitable equipment is not available for determining the specified Rockwell hardness,
other Rockwell scales and values may be specified subject to agreement between the manufacturer and the purchaser.

BAlthough no minimum grain size is specified, the product must, nevertheless, have a fully recrystallized grain structure.

11. Performance Requirements dance with Practice E 243. Tube that does not actuate the
11.1 Mercurous Nitrate TestWhen specified in the con- signglling device shall be considered as conforming with test
tract or purchase order, specimens of annealed tube in difguirements.
copper alloys and tempers shall show no cracks when tested in12.2 Hydrostatic Test
accordance with Test Method B 154. 12.2.1 When specified in the contract or purchase order,
11.2 Expansion TestThe annealed tube shall be expandedeaCh tube shall withstand an internal hydrostatic pressure
in accordance with Test Method B 153 to the following sufficient to subject the material to a fiber stress of 6000 psi (41
amounts. MPa) without leakage.
Expansion in Outside 12.2.2 The tube need not be tested at a gage pressure over
Standard Size, in. (mm) Diameter, % 1000 psi (6.9 MPa) unless so specified in the contract or
purchase order.
12.3 Pneumatic TestWhen specified in the contract or

urchase order, each tube shall withstand an internal air

. P
The expanded tube shall not show cracking or rupture VISIb|%ressure of 60 psi (415 kPa) minimunt s without leakage.
to the unaided eye.

¥4 (19.0) and under 20
Over %4 (19.0) 15

11.3 Flattening Test 13. Dimensions, Mass, and Permissible Variations
11.3.1 The annealed tube flattened elements shall show no13.1 Tube diameter shall be expressed as outside diameter
cracking or rupture visible to the unaided eye. or inside diameter in numerical fractions of an inch. Wall

11.3.1.1 The weld when visible or identifiable shall be at thethickness shall be expressed in decimal fractions of an inch.
point of maximum bend on at least one half of the flattening 13.2 Tolerances on a given tube may be specified with
elements. respect to any two, but not all three, of the following: outside
11.4 Reverse Bend TestAfter bending, the annealed tube diameter, inside diameter, and wall thickness.
test specimen shall show no evidence of cracks, or lack of 13.3 For purposes of determining conformance with the
penetration in the weld, or of overlaps resulting from flashdimensional requirements prescribed in this specification, any

removal visible to the unaided eye. measured value outside the specified limiting values for any
) ) dimension shall be cause for rejection.
12. Nondestructive Testing 13.4 Wall Thickness TolerancesWall thickness tolerances

12.1 Electromagnetic (Eddy-Current) ExaminatiesfEach  for round tube shall conform to the tolerances listed in Table 4.
tube up to and including®-in. (79.4-mm) outside diameter or Wall thickness tolerances for rectangular including square tube
within the capabilities of the testing unit shall be passedshall be in accordance with Table 5.
through the testing unit adjusted to provide information on the 13.5 Diameter tolerances for round tubes furnished in
suitability of the tube for the intended application in accor-straight lengths only shall be in accordance with Table 6.
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TABLE 4 Wall Thickness Tolerances “ for Welded Brass Tube

Note 1—Maximum Deviation at any PoitThe following tolerances are plus and minus. If tolerances all plus or all minus are desired, double the
values given.

Outside Diameters,€ in. (mm)

Wall Thickness, ® in. (mm) ) Over % (3.18) to %  Over %= (15.9)to 1  Over 1 (25.4) to 2 Over 2 (50.8) to 3%
¥32 (0.794) t0 ¥ (3.18), incl (15.9), incl (25.4), incl (50.8), incl (88.9), incl

Up to 0.017 (0.432), incl 0.002 (0.051) 0.001 (0.025) 0.0015 (0.038) 0.002 (0.051)
Over 0.017 (0.432) to 0.024 (0.610), incl 0.003 (0.076) 0.002 (0.051) 0.002 (0.051) 0.0025 (0.064)
Over 0.024 (0.610) to 0.034 (0.864), incl 0.003 (0.076) 0.0025 (0.064) 0.0025 (0.064) 0.003 (0.076) 0.004 (0.10)
Over 0.034 (0.864) to 0.057 (1.48), incl 0.003 (0.076) 0.003 (0.076) 0.0035 (0.089) 0.0035 (0.089) 0.005 (0.13)
Over 0.057 (1.48) to 0.082 (2.08), incl 0.0035 (0.089) 0.004 (0.10) 0.004 (0.10) 0.006 (0.15)
Over 0.082 (2.08) to 0.119 (3.02), incl 0.004 (0.10) 0.005 (0.13) 0.005 (0.13) 0.007 (0.18)

AThe thickness tolerance is the maximum deviation at any point from the specified thickness.

BThe wall thickness at the weld in Types |, Il, and Ill tube may exceed the nominal wall thickness by an amount double the value shown in the tolerance table.

“When round tube is ordered by outside and inside diameters, the maximum plus and minus deviation of the wall thickness from the nominal at any point shall not exceed
the values given in the table by more than 50 %.
TABLE 5 Wall Thickness Tolerances “ for Rectangular and Square Welded Brass Tube

Note 1—Maximum Deviation at Any PoirtThe following tolerances are plus and minus. If tolerances all plus or all minus are desired, double the
values given.

Distance Between Outside Parallel Surfaces,? in. (mm)

Wall Thickness, in. (mm) Y52 (0.794) to %6 Over ¥ (3.18) to  Over % (15.9) to 1 Over 1 (25.4)to  Over 2 (50.8) to  Over 4 (102) to

(3.18), incl % (15.9), incl (25.4), incl 2 (50.8), incl 4 (102), incl 6 (152), incl

Up to 0.017 (0.432), incl 0.002 (0.051) 0.002 (0.051) 0.0025 (0.064)  0.003 (0.076)

Over 0.017 (0.432) to 0.024 (0.610), incl  0.003 (0.076) 0.0025 (0.064)  0.003 (0.076) 0.0035 (0.089)

Over 0.024 (0.610) to 0.034 (0.864), incl  0.0035 (0.089) 0.0035 (0.089)  0.0035 (0.089)  0.004 (0.10) 0.006 (0.15)

Over 0.034 (0.864) to 0.057 (1.45), incl 0.004 (0.10) 0.004 (0.10) 0.0045 (0.11) 0.005 (0.12) 0.007 (0.18) 0.009 (0.23)

Over 0.057 (1.45) to 0.082 (2.08), incl 0.005 (0.13) 0.006 (0.15) 0.007 (0.18) 0.008 (0.20) 0.010 (0.25)

Over 0.082 (2.08) to 0.119 (3.02), incl 0.007 (0.18) 0.008 (0.20) 0.009 (0.23) 0.010 (0.25) 0.012 (0.30)

AThe thickness tolerance is the maximum deviation at any point from the specified thickness.
BIn the case of rectangular tube, the major dimension determines the thickness tolerance applicable to all walls.

TABLE 6 Average Diameter Tolerances * TABLE 7 Tolerances on Distance Between Parallel Surfaces for

. . Rectangular and Square Welded Brass Tube
Note 1—Applicable to straight lengths only.

Note 1—The following tolerances are plus and minus. If tolerances all

Outside Diameter X . i
plus or all minus are desired, double the values given.

Specified Diameter, in. (mm) Tolerance, plus and minus
Tolerances
in. (mm) Major Outside Dimensions,” in. (mm)
in. (mm)
Y4 to % (6.35 to 15.9), incl 0.002 (0.051) .
Over % to 1 (15.9 to 25.4), incl 0.0025 (0.064) Up to % (3.18), incl _ 0.003 (0.076)
Over 1 to 2 (25.4 to 50.8), incl 0.003 (0.076) Over Y5 to 5 (3.18 to 15.9),_|nc| 0.004 (0.10)
Over 2 to 3 (50.8 to 76.2), incl 0.004 (0.10) Over %5 to 1 (15.9 to 25.4),‘ incl 0.005 (0.13)
Over 3 to 3¥2 (76.2 to 88.9), incl 0.005 (0.13) Over 1 to 2 (25.4 to 50.8), incl 0.006 (0.15)
Over 2 to 3 (50.8 to 76.2), incl 0.007 (0.18)
. — Over 3 to 4 (76.2 to 102), incl 0.008 (0.20)
“AWhen tolerances are required for inside diameter, double the values shown. Over 4 to 5 (102 to 127), incl 0.009 (0.23)
Over 5 to 6 (127 to 152), incl 0.010 (0.25)

Tolerances have not been established for tube furnished in
coils. “The major outside dimension determines the tolerance applicable to minor
13.6 Tolerances on distance between parallel surfaces fgp'side dimension.
rectangular including square tube shall be in accordance with 13.8.1 For as-welded from cold-worked strip, and redrawn
Table 7. unannealed tube in straight lengths, the roundness tolerances
13.7 Lengths and Tolerances shall be in accordance with Table 13.
13.7.1 Tube in straight lengths shall be furnished in stock 13.8.2 Compliance with the roundness tolerance shall be
lengths with ends unless the order requires specific lengths atetermined by taking measurements on the outside diameter

specific lengths with ends. only, irrespective of the manner in which the tube dimensions
13.7.2 The tolerances on the length for tubes furnished imre specified. The deviation from roundness is measured as the
straight lengths shall be in accordance with Table 8. difference between major and minor diameters as determined at

13.7.3 The schedule of ends for tubes furnished in specifiany one cross section of the tube.
or stock lengths with ends shall be in accordance with Table 9. 13.8.3 Tolerances have not been established for redrawn
13.7.4 The tolerances for tubes furnished in coils shall be inube, annealed tube, tube as welded from annealed strip, any
accordance with Table 10, Table 11, and Table 12. tube furnished in coils, or tube whose wall thickness is under
13.8 Roundness 0.016 in. (0.406 mm).
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TABLE 8 Length Tolerances for Welded Brass Tube in Straight
Lengths

Note 1—Tolerances are all plus; if all minus tolerances are desired, use
the same values; if tolerances plus and minus are desired, halve the values

given.

Tolerances Applicable Only to
Full-Length Pieces

For Major
For Major Outside Di-
Outside Di- mensions
Length . )
mensions up Over 1 in.
to1in. (25.4 (25.4 mm) to
mm), incl 3%2in. (88.9
mm), incl
in. (mm) in. (mm)
Specific lengths:
Up to 6 in. (152 mm), incl Y32 (0.79) Y16 (1.6)
Over 6 in. to 2 ft (152 to 610 mm), incl Y16 (1.6) Y32 (2.4)
Over 2 to 6 ft (0.610 to 1.83 m), incl Y32 (2.4) Ys (3.2)
Over 6 to 14 ft (1.83 to 4.27 m), incl Ya (6.4) Ya (6.4)
Over 14 ft (4.27 m) Y2 (13) Y2 (13)

Specific lengths with ends 1(25) 1(25)
Stock lengths with or without ends 14 (25%) 14 (25%)

AAs stock lengths are cut and placed in stock in advance of orders, departure
from this tolerance is not practicable.

TABLE 9 Schedule of Tube Lengths (Specific and Stock) with
Ends for Welded Brass Tube

Shortest Per- Maximum Per-

Major Outside missible missible
Dimensions, in. Nominal Length, ft (m) Length,* % of  Weight of
(mm) Nominal Ends, % of Lot
Length Weight
Upto 1 (25.4), incl 6 (1.83) to 20 (6.10), incl 70 20
Over1(25.4)to 2 6 (1.83) to 20 (6.10), incl 60 25
(50.8), incl
Over 2 (50.8) to 3 6 (1.83) to 20 (6.10), incl 55 30
(76.2), incl
Over 3 (76.2) to 3% 6 (1.83) to 20 (6.10), incl 50 40
(88.9), incl

AExpressed to the nearest ¥z ft (150 mm).

TABLE 10 Coil Length Tolerances (Specific Lengths)

Tolerances, in. (m), All Plus for Nominal
Lengths, ft (m)

Outside Diameter, in. (mm)
Up to 50 (15.2) incl  Over 50 (15.2) to

100 (30.5) incl
12 (0.30)

Up to 1%z (38.1) incl 24 (0.61)

TABLE 11 Coil Length Tolerances (Mill Lengths)

Tolerances, %, for Nominal Lengths, ft (m)

Outside Diameter, in. (mm) Up to 100 (30.5), incl Over 100 (30.5) to

2000 (610), incl
54 or 2 ft (0.61 m), 104

whichever is greater
54 or 2 ft (0.61 m),
whichever is greater

Up to 1 (25.4), incl

Over 1 (25.4) to 12 (38.1) no tolerances

established

AExpressed to the nearest 1 ft (300 mm).

13.9 Squareness-of-CutFor tube in straight lengths, the :
departure from squareness at the end of any tube shall not ©ver3 (0:914)t0 6 (1.83), incl

exceed the following:
13.9.1 Round Tubes

TABLE 12 Schedule of Mill Lengths with Ends, in Coils

Sh;):fSt Maximum Per-

Qutside Diameter, in. Nominal Length, ft missible m'.SS'ble

(mm) (m) Length, % of Weight of

Nom}nal Ends, % of Lot
Length Weight

Up to 1 (25.4), incl Up to 100 (30.4), incl 704 10

Over 1 (25.4) to 1% Up to 100 (30.4), incl 60" 20

(38.1), incl
Up to 1 (25.4), incl Over 100 (30.4) to 2000 50 508

(610), incl

AExpressed to the nearest foot (300 mm).

BShort pieces may be included as follows: up to 10 % of lot weight between 50
ft (15.2 m) and one quarter of full length; and up to 40 % between one quarter and
full length.

TABLE 13 Roundness Tolerances

t/D (Ratio of Nominal Wall
Thickness to Nominal Outside

Roundness Tolerances” as % of Nominal
Outside Diameter

Diameter)
0.01 to 0.03, incl 15
Over 0.03 to 0.05, incl 1.0
Over 0.05 to 0.10, incl 0.8 or 0.002 in. (0.051 mm) whichever is
greater
Over 0.10 0.7 or 0.002 in. (0.051 mm) whichever is
greater

AExpressed to the nearest 1 ft (300 mm).

Specified Outside Diameter, Tolerance

in. (mm)

Up to 9 (15.9), incl
Over % (15.9)

13.9.2 Rectangular and Square Tube

Specified Distance Between Major
Outside Parallel Surfaces, in. (mm)

0.010 in. (0.25 mm)
0.016 in./in. (0.016 mm/mm) of diameter

Tolerance

Up to %s (15.9), incl
Over ¥s (15.9)

0.016 in. (0.41 mm)
0.025 in./in. (0.025 mm/mm) of distance
between outside parallel surfaces
13.10 Straightness Tolerances
13.10.1 Round Tubes-For round tubes of any drawn tem-
per or round tubes as welded from cold-rolled sttfpto 32
in. (6.35 to 88.9 mm) in outside diameter, inclusive, the
straightness tolerances shall be in accordance with Table 14.
Straightness tolerances have not been established for redraw
tube, tube as welded from annealed strip, or any annealed tube.
13.10.2 Rectangular and Square Tube$or rectangular
and square tubes of any drawn temper or rectangular or square
tubes as welded from cold-rolled strip, the straightness toler-
ance shall bé~-in. (12.7-mm) maximum curvature (depth of

TABLE 14 Straightness Tolerances for Tube in Drawn Tempers
and Welded from Cold-Rolled Strip

Note 1—Applies to round tube in any cold-worked temper frém
(6.35) to 3~ in. (88.9 mm) in outside diameter, inclusive.

Maximum Curvature (Depth of

A
Length, ft (m) Arc), in. (mm)

%16 (4.8)
Over 6 (1.83) to 8 (2.44), incl %6 (7.9)
Over 8 (2.44) to 10 (3.05), incl Y2 (13)

AFor lengths greater than 10 ft (3.05 m), the maximum curvature shall not
exceed %2 in. (13 mm) in any 10-ft portion of the total length.
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arc) in any 6-ft (1.83-m) portion of the total length. (Not 15.2.3.1 When samples are taken at the time the castings are

applicable to redraw tube, tube as welded from annealed stripoured, at least one sample shall be taken for each group of

or any annealed tube.) castings poured simultaneously from the same source of
13.11 Corner Radius, Rectangular and Square Tubd$ie  molten metal.

permissible radii for commercially square corners applicable to 15.2.3.2 When samples are taken from the semifinished

welded rectangular and square tubes shall be in accordanpeoduct, at least one sample shall be taken to represent each

with Table 15. 10 000 Ibs or fraction thereof, except that not more than one
13.12 Twist Tolerances, Rectangular and Square Tubes sample per piece shall be required.

The maximum twist about the longitudinal axis of drawn 15.3 Other Tests

temper and as welded from cold-rolled strip temper rectangular 15.3.1 Unless otherwise specified in the contract or pur-

and square tubes shall not exceed 1°/ft (0.305 m) lengtltghase order, specimens for all other tests shall be taken from

measured to the nearest degree, and the total angle of twisto of the sample pieces taken in 15.1.2. In the event only one

shall not exceed 20° when measured in accordance with Tesample piece is required, all specimens shall be taken from the

Method B 428. The requirement is not applicable to anypiece selected.

annealed tubes, tubes as welded from annealed strip, or tubesl5.3.1.1 When tube is furnished in coils, a length sufficient

whose specified major dimension is less thaim. (12.7 mm).  for all necessary tests shall be taken from each coil selected for

sampling. The remaining portion of the sampled coil shall be

14. Workmanship, Finish, and Appearance included in the shipment with the permissible variation for
14.1 Tubes covered by this specification shall be free fronsuch coils waived.

defects of a nature that interfere with normal commercial

applications. They shall be reasonably clean and free of dirt.l6' Number of Tests and Retests

16.1 Tests
15. Sampling 16.1.1 Chemical Analysis-Chemical composition shall be
15.1 The lot size, portion size, and number of sample piecegetermined as the per element mean of results from at least two
to be taken shall be as follows: replicate analyses of the sample. _
15.1.1 Lot Size—The lot size shall be 10 000 Ibs (4550 kg) 16.1.2 Other Tests-Grain size and tensile strength shall be
or fraction thereof. reported as the test results obtained from specimens prepared

15.1.2 Portion Size~The number of pieces to be randomly from each of two pieces selected in 15.1.2, except where only

selected shall be in accordance with the following schedule; ©Ne piece was required, and all specimens shall meet the
minimum test requirement.

Number of Tubes in Lot Number of Pieces to be Taken”
16.2 Retests
11050 1 16.2.1 When requested by the manufacturer or supplier, a
SR 2 retest shall be permitted when test results obtained by the
Over 1500 0.2 % of the total number of pieces in purchaser fail to conform with product specification require-
the lot, but not to exceed 10 pieces ment(s).
AEach sample piece shall be taken from a separate tube. 1_6.2.2 Retest!n_g_shall be as directed in the product specifi-
15.2 Chemical Compositian cation for the initial test except for the number of test

15.2.1 The sample shall be taken in approximately equa$Pecimens which shall be twice that normally required for the
weight from each portion piece selected in 15.1.2 and irfest. Test results for all specimens shall conform to the product
accordance with Practice E 255. The minimum weight of theSPecification requirement(s) in retest, and failure to comply
composite sample shall be 150 g. shall be cause for lot rejection.

15.2.2 Instead of sampling in accordance with Practic ; ;
E 255, the manufacturer shall have the option of sampling a ’ Spemmeh Preparatlgn i i
the time castings are poured or taken from the semifinished 17-1 Chemical Analysis-Preparation of the analytical test
product. When chemical composition is determined during théPecimens shall be the responsibility of the reporting labora-

course of manufacture, sampling of the finished product is nory-

required. 17.2 Grain Size—The test specimens shall be prepared in
15.2.3 The number of samples taken during the course gccordance with Methods E 3. The test specimen surface shall
manufacture shall be as follows: approximate a radial longitudinal section of round tube or a

longitudinal section of rectangular and square tube perpendicu-
lar to, and bisecting, the major dimensional surface.

TABLE 15 Permissible Radii for Commercially Square Corners 17.3 Tensile Test-The test specimen shall be of the full
for Rectangular and Square Welded Tube section of the tube and shall conform to the requirements
o t'\’!gximum Radi: y specified in the section Specimens for Pipe and Tube in Test
Wall Thickness, in. (mm) Cornore Comors Methods E 8. Should limitations of the testing machine pre-
_ in. (mm) in. (mm) clude the use of such a specimen, specimens conforming to
852:300605588;)16412(;"&'47 10 3.08), ind ZM 82 332 Eg;gg Type No. 1 of Fig. 13, Tension Test Specimen for Large-
Over 0120 to 0.156 (3,03 to 3.96), incl Yoo (2.4) yor (0.79) Diameter Tubular Products, of Test Methods E 8 may be used.

17.4 Rockwell Hardness
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17.4.1 The test specimen shall be of a size and shape o speed of testing. A considerable range of testing speed is
permit testing by the available test equipment and shall b@ermitted; however, the rate of stressing to the yield strength
taken to permit testing in a plane parallel or perpendicular teshould not exceed 100 ksi (690 MPa)/min. Above the yield
the direction of deformation given to the product. strength the movement per minute of the testing machine head

17.4.2 The surface of the test specimen shall be sufficientlyinder load should not exceed 0.5 in./in. (0.5 mm) of gage
smooth and even to permit the accurate determination dength (or distance between grips for full-section specimens).
hardness. 18.2.3 Flattening Test-The test specimen shall be flattened

17.4.3 The test specimen shall be free from scale andn different elements throughout the length and each element
foreign matter and care shall be taken to avoid any change ishall be slowly flattened by one stroke of a press. The weld,
condition, for example, heating or cold working. when visible or identifiable, shall be placed in the position of

17.5 Mercurous Nitrate Test-The test specimen shall be maximum bend on at least one half of the flattened elements.
prepared as described in Test Method B 154 and shall b&he term* flattened” shall be interpreted as follows: A mi-
obtained without bending, springing, polishing, or any othercrometer caliper set at three times the wall thickness shall pass
preparation. over the tube freely throughout the flattened part except at the

17.6 Expansion (Pin Test}The specimen shall be prepared points where the change in element of flattening takes place.
as described in the Test Specimen section of Test Method 18.2.4 Reverse Bend Test
B 153. 18.2.4.1 The specimen shall be bent around a mandrel with

17.7 Flattening Test-Annealed test specimen shall be ata diameter four times the wall thickness with the mandrel
least 4 ft (1.22 m) in length cut from the end of the tube.  parallel to the length and in contact with the outside surface of

17.8 Reverse Bend TestAn annealed section approxi- the tube.
mately 4 in. (102 mm) in length taken from the end of the tube 18.2.4.2 For this test a reverse bend is the bending of the
shall be cut longitudinally (90° on each side of the weld whentube opposite the formed radius of the tube.
visible or indentifiable) and flattened. 18.2.5 Electromagnetic (Eddy-Current) Examination
18.2.5.1 The artificial discontinuity calibration standard

18. Test Methods shall be prepared in accordance with Option a or d of Practices

18.1 Chemical Analysis E 243, and the notch depth shall be 22 % of the nominal wall
18.1.1 Composition shall be determined, in case of disthickness rounded to the nearest 0.001 in. (0.025 mm). The
agreement, by the following appropriate test method: notch depth tolerance shall b&0.0005 in. (0.013 mm).
Element Test Method Alternatively, when the equipment is speed insensitive and
equipped so that a fraction of the maximum unbalanced signal
Copper E 478 . .
rom E 475 can be selected, the following percent maximum unbalance
Lead E478 (AA) signal may be used.
Zinc E 478 (Titrimetric) Tube Size, in. (mm) Unbalanced Signal Magnitude, max, %
18.1.2 Test method(s) used for the determination of ele- _
. Up to ¥s (9.4) incl 0.2
ment(s) required by contractual or purchase order agreement ;5 (12.7 to 50.8) 03
shall be as agreed upon between the manufacturer and the Over 2 to 3 (50.8 to 76.2) incl 0.4
purchaser.

) ) ) 18.2.5.2 Unless otherwise agreed upon, tube causing irrel-
18.2 The product furnished shall conform with the physicalgyant signals because of visible and identifiable handling

and mechanical and other requirements enumerated in thigsrks may be retested by the hydrostatic or the pneumatic test,
specification when tested in accordance with the following;ng tube meeting the requirements of either test shall be

appropriate test method: considered to conform when the dimensions are within the

Test Test Method prescribed limits.
Grain size E 112 18.2.5.3 Tubes with discontinuities indicated by the testing
Tension E8 unit, may at the option of the manufacturer, be reexamined or
Angle of twist B 428 retested to determine whether the discontinuity is cause for
Expansion (pin test) B 153 . . . . . .
Flattening 1823 rejection. Tube causing irrelevant signals because of minor
Reverse bend 18.2.4 mechanical damage moisture, soil, and like effects shall not be
E'?gggmcagr';:gg examinafion E 243 cause for rejection provided the tube dimensions are still within
Hydrosﬁatic 18.2.6 prescribed limits and the tube is suitable for its intended
Pneumatic 18.2.7 application.

18.2.1 Grain Size—In case of dispute, grain size shall be 18.2.6 Hydrostatic Test-The i!’]terngl hydrostatic pressure
determined by the intercept method. necessary to produc_e the reqylred flber. stress shall 'be deter-
18.2.2 Tensile Strength mined by Fhe following equation for thin hollow cylinders

18.2.2.1 Tensile strength shall be determined in accordanddnder tension.
with Test Methods E 8. Whenever test results are obtained from P = 2S{(D — 0.8) (1)

both full-size and machined specimens and they differ, the test )
results from the full-size specimens shall prevail. wheie.h drostati (or MPa):
18.2.2.2 Test results are not seriously affected by variation = hydrostatic pressure, psi (or MPa);
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t = thickness of tube wall, in. (or mm); rehearing when dissatisfied with test results upon which
D = outside diameter of tube, in. (or mm); and rejection was based.
S = allowable fiber stress of the material, psi (or MPa). 21.2 Rehearing—As a result of product rejection, the manu-

18.2.7 Pneumatic Test-The test method shall permit easy facturer or supplier may make claim for a retest to be
visual detection of leakage, such as having the material und@onducted by the manufacturer or supplier and the purchaser.

water or by the pressure differential method. Samples of the rejected product shall be taken in accordance
o ) o with the product specification and tested by both parties as
19. Significance of Numerical Limits directed in the product specification, or, alternatively, upon

19.1 For the purpose of determining compliance with theagreement by both parties, an independent laboratory may be
specified limits for requirements of the properties listed in theselected for the test using the test methods prescribed in the
following table, an observed value or a calculated value shalproduct specification.
be rounded as indicated in accordance with the roundin

method of Practice E 29: %2' Certification

Property Rounded Unit for Observed or Calculated Value 22.1 When specn‘led _m the con_t_ract_ or purchase order, the
purchaser shall be furnished certification that samples repre-
Chemical composition  nearest unit in the last right-hand place of figures of senting each lot have been either tested or inspected as directed
Hardness the specified limit . . e . .
Tensile strength nearest ksi in this specification and the requirements have been met.
Grain size up to 0.060 nearest multiple of 0.005 mm
mm, incl 23 TeSt Report

23.1 When specified in the purchase order, a report of the

20. Inspection ) ) test results shall be furnished.
20.1 The manufacturer or supplier shall inspect and make

the test necessary to verify that the product furnished conform24. Product Marking

to the requirements specified. _ 24.1 When specified in the contract or purchase order, the
20.2 Source inspection of the material by the purchaser maype shall be identified throughout its length with a brown color
be agreed upon between the manufacturer, or supplier, and thgarking, not less thadis in. (4.8 mm) in height, including a
purchaser as part of the purchase order. In which case, thegend repeated at intervals not greater than 3 ft (0.91 m). The
nature of the facilities needed to satisfy the inspector reprepgend shall include the name or trademark of the manufac-

senting the purchaser that the product is being furnished iyrer, or both, and an indication that the material is welded
accordance with the product specification shall be included ifype.

the agreement. All tests and the inspection shall be conducted

so as not to interfere unnecessarily with the operations of th@5. Packaging and Package Marking

works. 25.1 Packaging—The material shall be separated by size,
20.3 The manufacturer, or supplier, and the purchaser mayomposition, and temper, and prepared for shipment in such a

accomplish the final inspection simultaneously by mutualmanner as to acceptance by common carrier for transportation

agreement. and to afford protection from normal hazards of transportation.
25.2 Package Marking-Each shipping unit shall be legibly

marked with the purchase order number, UNS alloy designa-
21.1 Rejection tion, temper, size, shape, total length or piece count or gross
21.1.1 Product that fails to conform to specification require-and net weight, or both, name of supplier, and whether the

ments when inspected or tested by the purchaser, or purchasbes have been hydrostatic tested. The specification number

21. Rejection and Rehearing

er's agent, may be rejected. shall be shown when specified.
21.1.2 Rejection shall be reported to the manufacturer, or
supplier, promptly and in writing. 26. Keywords

21.1.3 The manufacturer, or supplier, may make claim for a 26.1 brass tube; welded brass tube; welded tube
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APPENDIX

(Nonmandatory Information)

X1. METRIC EQUIVALENTS

X1.1 The SI unit for strength properties now shown is instress is the newton per square metre (/which has been
accordance with the International System of Units (SI). Thenamed the pascal (Pa) by the General Conference on Weights
derived Sl unit for force is the newton (N), which is defined asand Measures. Since 1 ksi6 894 757 Pa, the metric equiva-

that force which when applied to a body having a mass of ongents are expressed as megapascal (MPa), which is the same as
kilogram gives it an acceleration of one metre per secongliN/m? and N/mnf.
squared (N=kg-m/$). The derived Sl unit for pressure or

SUMMARY OF CHANGES

This section identifies the location of selected changes to this specification that have been incorporated since
the 1988 issue as follows:

(1) Temper codes added to Section 9. (5) Table 5—Wall thickness, in. (mm) over 0.119 (3.02) to
(2) Table 2—Maximum wall thickness, in. (mm) to 0.119 0.164 (4.17), incl, and the tolerances deleted.

(3.02). (6) Table 5—The Distance Between Outside Parallel Surfaces,
(3) Table 3—Temper Codes added. in. (mm) in the last column decreased to 6 (152), incl.

(4) Table 4—Wall thickness, in. (mm) over 0.119 (3.02 to (7) Table 7—Major Outside Dimensions, in. (mm) over 6 to 8
0.164 (4.17), incl, and the tolerances deleted. (152 to 203), incl, and the tolerances deleted.

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, at the address shown below.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above address or at
610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website (www.astm.org).
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