This document is not an ASTM standard and is intended only to provide the user of an ASTM standard an indication of what changes have been madeus veesfmevBecause
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as apibpeaés. dmly the current version
of the standard as published by ASTM is to be considered the official document.
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INTERNATIONAL
Standard Specification for
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Seamless Copper Tube in Coils
This standard is issued under the fixed designation B 743; 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 epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope*

1.1 This specificatior-eovers establishes the requirements for seamless copper tube in coils, suitable for use in refrigeration and
air conditioning or-steh other uses, such as oil lines, gasoline lines, and so forth.

1.2 Units—The values stated in inch-pound units are standard. The values given in parentheses are mathematical conversions
to Sl units, which are provided for information only and are not considered standard.

1.23 The tube-witt-normaly shall be-made produced of the following coppers-and u. Unless otherwise specified, tubes made
from any one of these coppers may be supplied:

€opper-Attoy Previousty-Used

Copper Alloy Previously Used
UNS No. Designation Type of Copper
C10200 OF Oxygen-free without residual deoxidants”
C10300 Oxygen-free, extra low phosphorus”
C10800 Oxygen-free, low phosphorus”
C12000 DLP Phosphorized, low residual phosphorus
C12200 DHP Phosphorized, high residual phosphorus

A See Classification B 224.

1.34 The values stated in inch-pound units are to be regarded as the standard. The Sl values given in parentheses are provided
for information only.

1.5 The following safety hazards caveat pertains to the test method portion, Section 19, of this specificastistandard does
not purport to address all of the safety concerns, if any, associated with its use. It is the responsibility of the user of this standard
to establish appropriate safety and health practices and determine the applicability of regulatory limitations prior to use.

2. Referenced Documents

he extent

22
2.1 ASTM Standards:

! This specification is under the jurisdiction of ASTM Committee B-5 BO5 on Copper and Copper Alloys and is the direct responsibility of SubcomniteenBeipe
and Tube.
Current edition approvee-Sept. March 46-+995. 2000. Published-Nevember 1995. May 2000. Originally published as B 743 — 85. Last previous ed#BB5B 743

*A Summary of Changes section appears at the end of this standard.
Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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B 153 Test Method for Expansion (Pin Test) of Copper and Copper-Alloy Pipe and Fubing
B 170 Specification for Oxygen-Free Electrolytic Copper—Refinery Siapes
B—2—24—elass1ﬁeahen 193 Test Method for Ressﬂwty—ef—@ea%e&liectrlcal Conductor Materiats

oY Juelassification of

Cogger%
B-577TestMethod 251 Specification ferHydregen-Embrittlement of General Requirements for Wrought Seamless Copper and

Copper-Alloy Tubé

B-601Pracetice 577 Test Methods for Detection of Cuprous Oxide (Hydrogen Embrittlement Susceptibility) inCopper

B 601 Practice for Temper Designations for Copper and Copper Alloys—Wrought antl Cast

E-8—TestMethods 2 Methods-efFensienTFesting Preparation of Micrographs of Metals and Alloys (Including Rec Mommended
Practice for Photoqraphy as Applled to Metalsloqraﬁhy)

E 293 Practice fo
Metallographic Specimefs

E 8 Test Methods of Tension Testing of Metallic Matelfals

E 18 Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of Metallic M&terials

E 29 Practice for Using Significant Digits in Test Data to Determine Conformance with Specifi€ations

E 53 Test Methods for Determination of Copper in Unalloyed Copper by Gravifmetry

E 62 Test Methods for Chemical Analysis of Copper and Copper Alloys (Photometric Methods)

E 112 Test Methods for Determining Average Grain Size

E 243 Practice for Electromagnetic (Eddy-Current) Examination of Copper and Copper-Alloy?Tubes

E 255 Practice for Sampling Copper and Copper Alloys for Determination of Chemical Compbsition

E 846 Terminology for Copper and Copper Alldys

ffication Preparation of

3. General Requirements

3.1 The following sections of Specification B 251 constitute a part of this specification:

3.1.1 Sampling,

3.1.2 Number of tests and retests,

3.1.3 Dimensions and permissible variations,

3.1.4 Test specimens, and

3.1.5 Significance of numerical limits.

3.2 In addition, when a section with a title identical to those referenced in 2.1 appears in this specification, it contains additional
information which supplements those appearing in Specification B 251. In case of conflict, this specification shall prevail.

4. Terminology
34.1 Def|n|t|0ns—

es of For the definitiopns of terms relatied to copper

and copper alloys refer to Termmoloqy B 846
34.1:21 coil, n—length of the product wound into a series of connected turns. The unqualified term“ coil” as applied to tube

usually refers to a bunched coil.

I 34.121.1bunched, adj—coil in which the turns are bunched and held together such that the cross section of the bunched turns
is approximately circular.

I 34.121.2level or traverse wound, adjcoil in which the turns are wound into layers parallel to the axis of the coil such that
successive turns in a given layer are next to one another (sometimes called “helical coil”).

| 34.1:213single layer flat, adj—coil in which the product is spirally wound into a single disk-like layer (sometimes called
“pan-cake coil” or “single layer spirally wound coil”).

I 34.121.4double layer flat, adj-coil in which the product is spirally wound into two connected disk-like layers such that one
layer is on top of the other (sometimes called “double layer pan-cake coil” or “double layer spirally wound coil”).

I 34.2 Definitions of Terms Specific to This Standard:

32-capable-of—means-that
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4.2.1 unaided eyen—visual mspecnon Wlthout the—tes{—need—ne{—be—perfefmed—by—fhe—pfeducer use of spemal equment or

enhancement excepting the-m at€oes not mee

d in this

4—1—}9—Whe%heHube—ehaH—be—eddy—etHeH{—tested corrective lenses.

5. Ordering Information

5.1 Orders for materials under this specification shall include the following information:

5.1.1 ASTM designation and year of issue,

5.1.2 Copper UNS No. (for example, C12200), if required (see 1.4 and 7.1),

5.1.3 Temper (see Section 8).

5.1.4 Dimensions, diameter, and wall thickness. Dimensional tolerances, if other than those included in this specification, are
required,

5.1.5 Length (see 16.1),

5.1.6 Type of coil (see 4.1),

5.1.7 Total quantity of each item,

5.2 The following options are available and shall be specified at the time of placing the order, when required:

5.2.1 Embrittlement test (see 13.3.1),

5.2.2 Refrigeration or air-conditioning grade (see 17.3),

5.2.3 If coil ends are to be sealed (see 13.4.1.1),

5.2.4 Eddy-current test (see 13.1.1),

5.2.5 Expansion test (see 12.1.1),

5.2.6 Electrical resistivity requirement (see 10.1),

5.2.7 Certification (see Section 23),

5.2.8 Mill test report.

6. Materials and Manufacture

6.1 Material:

6.1.1 The material of manufacture shall be cast billet, bar, tube, and so forth of Copper Alloys Nos. C10200, C10300, C10800,
C12000, or C12200 and of such purity and soundness as to be suitable for processing in to the product prescribed herein.

6.2 Manufacture

6.2.1 The tube shall be manufactured by such hot and cold working processes needed to produce a homogenous, uniform
wrought structure in the finished product.

6.2.1.1 It shall be cold-drawn to the finish size and wall thickness.

6.2.1.2 When the cold-drawn temper is required, the final drawing operation shall be such as to meet the specified temper.

6.2.1.3 When the annealed temper is required, the tube shall be annealed after the final cold draw.

7. Chemical Composition

57.1 The matenal shaII conform to qu—ehem cal comgos |onal requwements—spemfled listed in-Table 1.
: . Limitsforunnamed-elements-may-be-established

6— the copper specified in the ordering information.

8. Temper

68.1 H (Drawn) TemperThe temper of drawn tube shall be designated as H58 (drawn, general purpose).
68.2 O (Annealed) TemperThe temper of annealed tube shall be designated as 050 (light anneal) and 060 (soft anneal). (Ssee
Table 2). Tempers are defined in Practice B 601.
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TABLE 1 Chemical Requirements

Composition, %

Element Copper Alloy UNS No.
C102004 C10300 C10800 C12000 C12200
Copper,Z min 99.95 99.90 99.9
Copper + phosphorus, min 99.95 99.95
Phosphorus 0.001-0.005 0.005-0.012 0.004-0.012 0.015-0.040

AOxygen in C10200 shall be 10 ppm max.
BSilver counting as copper.

1 TABLE 32 CoMechanical -Property Requiremength~Tsoif Drawn-Temper ancd Annes (Safed=Tempecific LrTubengths)
I Rockwell Hardness
Wall Thickness ) Tensile Sheﬂ[eeﬂgth Min,  Yield Strengt_hB Ma*imum& ) o
Tubemper — NeminScal Permi kssible Pefﬁa_t1555|bie FeElerongationee in 2 in.,
Designation DBiameter; Lengi; Value gt § o
in (mm)’ ey ef-Nemm—élMpm Ends%-of o £ m)in %
. A
Al-sizes 5); 100 - 109 3)
H58 Less than 0.020 N/A N/A 36 (250 30 (205) N/A
All-sizes ever106 —40 20 30265} NA
I 0.020 and over 30T¢ 30 min 36 (250) 30 (205) N/A
050 Less than 0.015 N/A N/A 30 (205) 9 (62) 40
6-035 15FC 65-max 30-205) 962 40
0.015 to 0.035 15T¢ 65 max 30 (205) 9 (62) 40
(0.381 to 0.889)
Over .035 FC 55 max 30 (205) 9 (62) 40
(0.889)
060 Less than 0.015 N/A N/A 30 (205) 6 (40) 40
0.015 to 0.035 15T¢ 60 max 30 (205) 6 (40) 40
(0.381 to 0.889)
Over 0.35 FC 50 max 30 (205) 6 (40) 40
(0.889)
“ksi = 1000 psi.

5 Yield strength to be determined at 0.5 % extension under load.

“Rockwell hardness values apply to tubes having an inside diameter of % in. (7.92 mm) or over, and Rockwell hardness test shall be made on the inside surface of
the tube. When suitable equipment is not available for determining the specific Rockwell hardness, other Rockwell scales and values may be specified subject to agreement
between the purchaser and supplier.

9. Grain Size of Annealed Tempers

9.1 Samples of annealed temper tubes shall be examined at a magnification of 75 diameters. The microstructure shall show
complete recrystallization and shall have an average grain size within the limits specified in Table 3, when tested in accordance
with Test Method E 112.

10. Physical Property Requirements

10.1 Electrical Resistivity—When specified in the contract or purchase-order, tube ordered for electrical conductor application
produced from Copper UNS No. C10200 C10300 or C12000 shaII have an electrlcal mass reﬂsmmﬁ/ not to exceed the
limits in Table 4- 4pon between

for the-manufacturer sgecmed copper aﬁd—the—pufehaser
+—_temper when tested in accordance with Test Method B 193.

11. Mechanicat-Preperties
+1H-(Prawn) Property Requirements

TABLE 4 3 RouGraind-Size of Ang Unitealed Tempers

ProTemperty Reunded-Unitfor-Observed
or-Caledlated-Value
Chemical composition haregress pearest unit in the lastrighthand
place of

figures of the specified li mit

Averdnress fAeage Grain Size, mm
- -
060 0.040 min
Expansion nearest1-%
050 nearest+%

—Up-+60.055 mm, incl
Over0.055 to 0.160 mrainel

aearest multiple of 0.005 mm
nearest 0.01 mm

Up t00.040 mm—nel

Reax
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TABLE 2 4 MechamnicatPrCopper UNS No.
Norve 1—Requfer to Appendix X1 for them Interratsief- Draawl

An—:FgemaIed Copper Standard el-AmCS) ealectrical eend-Tuctivity em-

per-Tqubivalents.
=R L— Seale Value
H58 Brawn{general alt alt DOHCS0 s 36-250% 30 (205)
—ptrpoese)
Temper C10200 C10300 att 36F230-min 36-{C120)3005)
{6-381-10-6-889)
050, 060 0.153 28 0.156 14 0.170 310 15FE60-max0-040-min  36(205) 9(62) 46
6-889)
0:035{0-889) FE 5O-max0:040-min  30-(205) 962} 40
ane-over
H58 0.15737 0.159 40 0.935(6:889) FE 50-max0-01740-min36-(205) 9-(62) 40
ane-over
050 Hight-anneal alt 0015 t0 0.035 15T7E65-max0-040-max 30(205) 9(62) 40
(0.38%+t6-0-889)
050 Light anneal all 0.0 181+e AETFL S e 0 G 30200 D G
40

11.1 Tensile and-O-{Anneated)Temperd{drawn)tempertube Yield Strength —The product shall conform te-the-meehanical
pfeﬁefﬁes—pfeseﬁbed requirements in Table-2-Where-agreement on 2 for the specified temper.

11.2 Rockwell Hardness

11.2.1 For product of the H58 temper and Rockwell hardness-tests-cannoet-bereached;thetensile-strength-requirements values
are given for reference purposes only.

11.2.2 For product efFable-2-shall be the-basisfor-aceeptanee-orrejection. O (annealed) temper, tubhe product shall conform

to the-grain—size-and Rockwell hardness-imits-aspreseribed values contained in Table 2.

812. Performance Requirements

12.1 Expansionr-T Resquirement
812.1.1 TWhen specified in the contract or purchase order, specimens of the annealed material product shall be capable of being
expanded in accordance with Test Method B 153 with an expansion of the outside diameter in the following percentage:

Outside Diameter, Expansion of Outside
in. (mm) Diameter, %
0.750 (19.1) and under 40
ever0-+750-{19-1) 30
Over 0.750 (19.1) 30

812 1.2 The expanded tube shall show no cracking or rupture visible to the unaided-eye.-The term-“unaided-eye”as-used herein

; urrent test.

i y he tube for

end effect.”

v e option of
001 in. (0.025

toes up to
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13. €leannessOther Requirements
13.1 Nondestructive Examination for Defects

13.1.1 Upon agreement between the manufacturer and the purchaser, each tube shall be subjected to an eddy-current test.

13.1.2 Tubes shall be tested normally in the drawn temper; however, they may be tested in the annealed temper at the option
of the manufacturer.

13.1.3 Testing shall follow the procedures of Practice E 243 except for the determination of “end effect.”

Note 1—End effect is that length of the tube, which travels through the coil until the testing unit, has stabilized and is able to detect flaws. The
magnitude of the spike, generated when an end passes through the test coils is such that it disrupts testing momentarily.

13.1.4 Unless otherwise agreed upon between the manufacturer, or supplier, and the purchaser, the manufacturer shall have the
option of calibrating the test equipment using either notches or drilled holes. If agreement cannot be reached, drilled holes shall
be used.

13.1.4.1 Notch-depth standards rounded to the nearest 0.001 in. (0.025 mm) shall be 22 % of the nominal bottom-wall thickness.

13.1.4.2 Dirilled-hole standards shall be 0.025 in. (0.635 mm) diameter for tubes up to and ingidid.9.05 mm) specified
diameter and 0.31 in. (0.785 mm) diameter for tubes &4én. (19.05 mm) specified diameter.

13.1.5 Tubes that do not actuate the signaling device on the eddy-current tester shall be considered in conformance with the
requirements of this test.

13.1.6 Tubes, rejected for irrelevant signals because of moisture, soil, and like effects, may be reconditioned and retested.

13.1.7 Tubes that are reconditioned and retested (see 13.1.6) shall be considered in conformance with the requirements of this
specification, if they do not cause output signals beyond the acceptable limits.

13.1.8 Eddy-current discontinuities will be identified on coils in excess of 200 ft (61 m) in length for subsequent removal by
the purchaser.

13.1.9 At the customer’s discretion, the permissible number of identified eddy current discontinuities may be specified.

13.2 Cuprous Oxide RequiremeniSamples of Copper UNS No. C10200, C10300, and C12000 shall be significantly free of
cuprous oxide as determined by Procedure A of Test Methods B 577. In case of dispute, a referee method in accordance with
Procedure C shall be used.

13.3 Embrittlement— Samples of Copper UNS Nos. C10200, C10300, C10800, C12000, and C12200 shall be capable of
passing the embrittlement test of Procedure B of Test Methods B 577. The actual performance of this test is not mandatory under
the terms of this specification unless specified in the ordering information. In case of a dispute, a referee method in accordance
with Procedure C shall be used.

13.4 Cleanness Requirement

13.4.1 When refrigeration or air conditioning grade is specified, the tube shall be capable-of passing meeting the following
cleanness requirement dest:cribed in 13.4.1.1.

13.4.1.1 The inside of the tube, with-sealed-ends closed ends, shall be sufficienthclean so such that when the interior of the
tube is washed with a suitable solvent, such as re-distilled chloroform or redistilled trichloroethylene, the residue remaining upon
evaporation of the solvent shall not exceed 0.003% @0ft038 g/n?) of interior-sutface.




A B 743 — 9500
“afl -—

13-12Fo-perform surface. See 19.3 for the-test-a-seetion from method.

13.4.1.2 The term “capable of” in the-eutside-end context-ofthe-coilnotlessthan-5-f{15-m) long, this requirement shall be
S%Falghteﬂed%aen—seal-ene—eﬁd of mean that—ﬂqe tube testmg—aﬁd—fﬂﬂﬁth—sehfeﬁt—te—en -eighth repeﬁmg—ef—&s—eapaelw Seal the
eu&ab{e—e}eanﬂﬁe@%ed—eeﬁfameﬁhe—sehfeﬁ{—m—me—eem&mef shaII |nd|V|duaI Iots need
bw%empefa&rre—heﬂera{e—eﬁeand-bafh—eveﬁhea%mg of Qerformed by—t-he—eeﬁ{-arﬁe%shetﬂd-be—&verded-te—pfevent charrmg producer

manufacturlnq process%e—grams—ef—readue—pe%mtefﬁal—afea—ef tube

1313 TFhe-quantity-of meet this requirement has previously been established; however, should subsequent testing by either the

selventused-may-vary-with producer or purchaser establish thatthe-size-ef tube-being-examined-—The-guantity-ef-selvent used for
product does not meet this requirements;-the-blank run product shalt-be-the-same-as-that-used-for-the-actual-examination of the

tube-sample.
18—1—4—H=1—perfeﬁaﬂ1ﬁg—ﬂ=re—tes{—e&re—muet—be-exerclsed subyeeH&elean%et&adeeu#aeeef—H&eeﬁd-ef—thesamﬁe{e-be immersed

epper chips either
rejection, oedus%resmw—#em%etﬁfmg—e#fkre—saﬁwmm

14. -General-Requirements

HA-MateriaHurnishedExpansion Test

14.1 The annealed material shall be capable of being expanded in accordance with Test Method B 153 with an expansion of the
outside diameter in the following percentage:

Qutside Diameter, Expansion of Outside
in. (mm) Diameter, %
0.750 (19.1) and under 40
Over 0.750 (19.1) 30

14.2 The expanded tube shall-eenform show no cracking or rupture visible-to-the-applicablerequirements of unaided eye. The
term “unaided eye” as used herein permits-the-eurrent-edition use-ef Speeification-B 251. corrective spectacles necessary to obtain
normal vision.

15. dnspeetion

15-3—FheNondestructive Testing

15.1 Upon agreement between the manufacturershalbHnspeet-and make-the-reeessary tests purchaser, tube shall be subjecte
to-verify-that-the-tubes-furnished-eenform an eddy-current test.

15.2 The tube shall be passed through an eddy-current test unit adjusted to provide informatien-en-the-regquirements suitability
of-this—specification.

152 -n-addition, the-purchaser-eleetstoperform-his-ewn-inspections, tube for the intended application. Testing shall follow
the procedures of Practice E 243 except for the determination of “end effect.”

15.3 Unless otherwise agreed upon between the manufacturer and the purchaser, the manufacturer—shall afford have the
inspector-all-reasenable—facilities-witheut-charge option of calibrating the test equipment using either notches or drilled holes.
Notch depth standards rounded-te-satisfy-him that the nearest 0.001 in. (0.025 mm) shall be 22 % of the nominal wall thickness.
Drilled hole standards shall be 0.025 in. (0.635 mm) diameter for tubes up to and incdudmgpecified diameter. Alternatively,
when a manufacturer uses speed insensitive equipment that can select a maximum unbalance signal, a maximum unbalance signal
of 0.3 % may be used.

15.4 Unless otherwise specified, eddy-current dishcontinuities, as detected, will be identified on coils in excess of 200 ft (6096
cm) in length for subsequent removal by the purchaser.

15.5 Atthe customer’s-elanisere wtion;th the permisspiblec number of identified eddy-caurrent discontinuities may be specified.

16. RejectionDimensions aneg-Rehearing

16-1-Material-that-fails-to-conform-to-therequirements Permissible Variations

16.1 For coil lengths, see Table 5 of this-speeification-may-be-rejected—Rejection-shoutd-be-reported specification. If coils are
produced to a specified nominal weight, no coil shall weigh less than 40 % -ef-the-manufacturer-or-suppherpromptly nominal
weight, and-ir-writing—ta-ease no more than 20 %-of-dissatisfaction with-the—+results coils in a lot shall weigh less than 70 % of
the—test—the-manufacturer or nominal weight unless otherwise agreed between suppliermay-make—claim—fora—tehearing. and

purchaser

17. PackagingWorkmanship, Finish and—Paekage—MakagAgw:e
17.1 Thewaterial product shall 6 ompesition;and-tempe hipment in such free of defects
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TABLE 5 Methods of Test

Test ASTM Designation
Chemical analysis® B 170, E 53, E 62
Tension E8
Rockwell hardness E 18
Grain size E2 E3, E112
Expansion (pin test) B 153

A Reference to Specification B 170 is to the suggested chemical methods in the
annex thereof. When Committee E-1 has tested and published methods for
assaying the low level impurities in copper, the annex in Specification B 170 will be

of a—m nature that interfere with_normal commercial applications, except-as—te—ensure—acceptance—by—ecommeon—carrier for
transpertation.
17 2-Fach-shipping-unit noted in 13 1.8.
17.2 The product shall size, gross well

cleaned and—ﬁe{—wefgkﬁ—tefal—bﬁgfh—ekpleee—eetm{—e%beﬂa—aﬁd name #ee—ef—suppheFFhe—speemeaﬂen number dirt.
17.3 Product of refrigeration and air conditioning grade shal-be-shown;-when-specified. meet the cleanness requirement of 13.4.

18. Sianif : T

18- 1Ferpurpose-of-determining-complianceSpecimen Preparation
18.1 Chemical Analysis

18.1.1 Sample preparation shall be in accordance with Practice E 255.

18.1.2 Analytical specimen preparation shall be-the-speeified-imitsforreguirements responsibility of the reporting laboratory.

18.2 Electrical Resistivity

18.2.1 The test specimen shall be full size and shall be the full cross section of the material it represents, when possible.

18.2.2 When the test specimen is taken from material in bulk, care must be taken that the propetties listed are not appreciably
altered in—Fable-4-an-ebserved-value-or-caleutated-value the preparation.

Note 2—Plastic deformation tends to work-harden a material and raise its resistivity, while heating tends to anneal the material with a subsequent
reduction in resistivity.

18.3 Microscopical Examinatior-Samples preparation shall-be+rounded-as-ndicated in accordance with Test Method B 577.

18.4 Embrittlement TestSamples preparation shall be in accordance with Test Method B 577.

18.5 Grain-Size—The test specimen shall be prepared in accordance with Test Method E 3 and shall approximate a radial
longitudinal-section of the-reunding-method tube.

18.6 Expansion Test SpecimefTest specimens shall conform to the requirements—of-Recommended—Practice E 29. the
specimen preparation section of Test Method B 153.

18.7 Cleanness Test Specimeh section of straight tube, or a section of a straightened tube from the outside end of a coil, not
less than 5 ft (1.5 m), shall be selected.

19. Test Methods

19.1 TIn the case of disagreement, the properties enumerated in this specification—shall—in—case—of-disagreement, shall be
determined in accordance with the ASTM test methods listed in Fable 5 6.

19.2 Tension Test

19.2.1 Tension-test specimens shall be of the full-section of the tube and shall conform to the requirements of S specimens for
F tube section, of Test Metheds E 8, unless the limitations of the testing machine preclude the use of such a specimen. Test
specimens conforming to type Ne—t of 1, Fig—9,-Various—TFypes-of-Endsfor-Standard-Reund-Tension—TFest-Speeimens, of Test
Methods E 8, may be used when a full-section specimen cannet-be treasted.

19:32.2 Whenever different tension-test results are obtained from both full-size-and from machined test specimens, the results
obtained from full-size test specimens shall be used to determine conformance to the requirements of this specification.

1942.3 Tension-test results-en-material-covered by products produced under this specification are not seriously affected by
variations in speed of testing. A considerable range of testing speed is permissible; however, the rate of stressing to the yield

TABLE 6 Methods of Test

Test ASTM Designation
Grain size E 112
Expansion (pin test) B 153
Eddy current E 243
Chemical analysis
Copper E 53
Phosphorus E 62
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strength should not exceed 100 ksi/min (690 MPafmin).) Above the yield strength, the movement per minute of the testing-machine
head under load should not exceed 0.5 in./in. (0.5 mm/mm) of gage length (or distance between grips for full section specimens).

19-5-Fhe-surface

19.3 Cleanness Test

19.3.1 A section of a straightened tube from the outside end of a coil, not less than 5 ft (1.5 m), shall be selected. One end of
the tube shall be closed, and the tube shall be filled with solve¥ &b capacity. The opposite end shall be closed and the tube
shall be rolled back and forth on horizontal supports to thoroughly wash the inside surface. The closure shall be removed and the
solvent shall be poured into a suitable weighed-container. The solvent in the container shall be evaporated to dryness on a
low-temperature hot plate or sand bath. Overheating of the container shall be avoided to prevent charring of the residue. The
container then shall be dried in an oven at 212 to 230°F (100 to 110°C) for 10 min, €roscopled in a-desiccaltor; and wexighed.
A blank determination shall be run with the same volume of solvent and the gain in weight for the blank shall be subtracted from
the weight of the residue sample. The corrected weight shall then be calculated in grams of residue per internal area of the tube
in square feet.

19.3.2 The quantity of the solvent used will vary with the size of the tube being examined. The quantity of solvent used for the
blank run shall be the same as that used for cleaning the tube sample.

19.3.3 The sample must be prepared in such-a+adiaHenrgitudinal-section manner as to prevent the inclusion in the residue of
copper chips or dust resulting from the cutting of the sample.

20. Significance of Numerical Limits

20.1 For purpose of determining compliance with the specified limits for requirements of the properties listed in Table 7, an
observed value or calculated value shall be rounded as indicated in accordance with the rounding method of Practice E 29.

21. Inspection

21.1 The manufacturer shall inspect and make the necessary tests to verify that the product furnished conforms to the
requirements of this specification.

21.2 If, in addition, the purchaser elects to perform his own inspection, the manufacturer shall afford the inspector all reasonable
facilities, without charge, to satisfy him that the tubes are being furnished in accordance with this specification.

22. Rejection and Rehearing

22.1 Products that fail to conform to the requirements of this specification may be rejected. Rejection shall be reported to the
manufacturer or supplier promptly. In addition, written notification of rejection shall follow. In case of dissatisfaction with the
results of the test, the manufacturer or supplier may make claim for a rehearing.

23. Certification

23.1 When specified on the purchase order, the manufacturer shall furnish to the purchaser a certificate stating that each lot has
been sampled, tested, and inspected in accordance with this specification and has met the requirements.
24. Mill Test Report

24.1 When specified on the purchase order, the manufacturer shall furnish to the purchaser a test report showing results of the
tests required by the specification.

25. Packaging and Package Marking

25.1 The material shall be separated by size, composition, and temper, and prepared for shipment in such a manner as to ensure
acceptance by common carrier for transportation.

25.2 Each shipping unit shall be legibly marked with the purchase order number, metal or alloy designation, temper, size, gross
and net weight, total length or piece count, or both, and name of supplier. The specification number shall be shown, when specified.

26. Keywords
26.1 coils; copper tubes; seamless

TABLE 7 Rounding Units

Rounded Unit for Observed

Property or Calculated Value
Chemical composition hardness nearest unit in the last righthand
place of figures of the specified
limit
Tensile strength nearest ksi (nearest 5 MPa)
Expansion nearest 1 %
Grain size:
Up to 0.055 mm, incl nearest multiple of 0.005 mm
Over 0.055 to 0.160 mm, incl nearest 0.01 mm
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APPENDIX

(Nonmandatory Information)
| XE—Metric-Equivalents
I X&1—TheShunitfer-strength-properties-new-shown-is-in-aceerdance with

X1. INTERNATIONAL ANNEALED COPPER STANDARD (ELECTRICAL CONDUCTIVITY EQUIVALENTS)

SUMMARY OF CHANGES

[ | TABLE X1.1 Electrical Conductivity Equivalents

. L - Electrical -
Electrical Resistivity, Conductivity, — Conductivity,

Q.om/m2 v, % Y Resistivity, Ty-
2L.gm/m- = Q.gm/m? =
0.151 76 101.00 0.159 40 96.16
0.153 28 100.00 0.170 31 90
0.156 14 98.16 0.174 18 88
0.157 37 97.40 .

|

Committee B0O5 has identified the-trternationat-System locatien-ef-Units{Sh—The-derived-Stunit-ferforce is
selected changes to this standard since-the-newten-N)-which-is-defined as last issue of B 743—95-that force

I which-when-applied may impact this standard.
‘ (@) General rewrrte of the specrfrcatron—te—a—bedy—havmg—a—mass conform with the Commrttee BO5 Outline-ef-onekilogram gives

: ess Form. Included in the
rewrlte is th&ﬂemﬁer%square—me&e—éﬁ)ﬁﬁwhreh—has—been—ﬁamed further utrllzatron of SpeC|f|cat|on B 251.
(2) The electrical resisivity requirement was added to-the-pascal-{Pa)-by-the-General-Conference Physical Property section.

(3) Appendix X1 on-Weights Metrics was deleted.
(4) Appendix X1 on Conductivity was added.

(5) The Mechanical Properties table was rearranged,—ane—-Meastres—Since—1—kst=6-894 757 Pa-the-metrie-equivalents are
expressed-as-megapaseat-(MPa),-which is yield strength of O60 temper was lowered.

(6) The Mechanical Properties section was changed to clarify-the-same-as2\iRghiNfmnf-Rockwell hardness requirement.

(7) The Ordering Information section was amended. .

ASTM International 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 International 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 International, 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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