
Designation: B 743 – 9500

Standard Specification for
Seamless Copper Tube in Coils 1

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 epsilon (e) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This specification covers establishes the requirements for seamless copper tube in coils, suitable for use in refrigeration and
air conditioning or such 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 SI units, which are provided for information only and are not considered standard.

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

Copper Alloy
UNS No.2

Previously Used
Designation Type of Copper

Copper Alloy
UNS No.

Previously Used
Designation Type of Copper

C10200 OF Oxygen-free without residual deoxidantsA

C10300 ... Oxygen-free, extra low phosphorusA

C10800 ... Oxygen-free, low phosphorusA

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 SI 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 specification.This standard 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

2.1 The following documents of the issue in effect on date of material purchase form a part of this specification to the extent
referenced herein:

2.2
2.1 ASTM Standards:

1 This specification is under the jurisdiction of ASTM Committee B-5 B05 on Copper and Copper Alloys and is the direct responsibility of Subcommittee B05.04 on Pipe
and Tube.

Current edition approved Sept. March 10, 1995. 2000. Published November 1995. May 2000. Originally published as B 743 – 85. Last previous edition B 743– 935.

1

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 made to the previous version. Because
it may not be technically possible to adequately depict all changes accurately, ASTM recommends that users consult prior editions as appropriate. Inall cases only the current version
of the standard as published by ASTM is to be considered the official document.

*A Summary of Changes section appears at the end of this standard.
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B 153 Test Method for Expansion (Pin Test) of Copper and Copper-Alloy Pipe and Tubing2

B 170 Specification for Oxygen-Free Electrolytic Copper—Refinery Shapes2

B 224 Classification 193 Test Method for Resistivity of Coppers3 Electrical Conductor Materials3

B 251 Specification for General Requirements for Wrought Seamless Copper and Copper-Alloy Tube3 224 Classification of
Coppers2

B 577 Test Method 251 Specification for Hydrogen Embrittlement of General Requirements for Wrought Seamless Copper and
Copper-Alloy Tube2

B 601 Practice 577 Test Methods for Detection of Cuprous Oxide (Hydrogen Embrittlement Susceptibility) in Copper2

B 601 Practice for Temper Designations for Copper and Copper Alloys—Wrought and Cast2

E 8 Test Methods 2 Methods of Tension Testing Preparation of Micrographs of Metals and Alloys (Including Rec Mommended
Practice for Photography as Applied to Metalslography)4

E 293 Practice for Using Significant Digits in Test Data to Determine Conformance with Specification Preparation of
Metallographic Specimens5

E 8 Test Methods of Tension Testing of Metallic Materials6

E 18 Test Methods for Rockwell Hardness and Rockwell Superficial Hardness of Metallic Materials5

E 29 Practice for Using Significant Digits in Test Data to Determine Conformance with Specifications5

E 53 Test Methods for Determination of Copper in Unalloyed Copper by Gravimetry7

E 62 Test Methods for Chemical Analysis of Copper and Copper Alloys (Photometric Methods)7

E 112 Test Methods for Determining Average Grain Size5

E 243 Practice for Electromagnetic (Eddy-Current) Examination of Copper and Copper-Alloy Tubes8

E 255 Practice for Sampling Copper and Copper Alloys for Determination of Chemical Composition9

E 846 Terminology for Copper and Copper Alloys2

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 Definitions:—
3.1.1 tube, seamless—tube produced with a continuous periphery in all stages of For the definitiopns of terms relatied to copper

and copper alloys, refer to Terminology 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.
34.1.21.1bunched, adj—coil in which the turns are bunched and held together such that the cross section of the bunched turns

is approximately circular.
34.1.21.2 level or traverse wound, adj—coil 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”).
34.1.21.3single 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”).
34.1.21.4double 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”).
34.2 Definitions of Terms Specific to This Standard:
3.2.1 capable of—means that

2 The UNS system for copper and copper alloys (see Practice E 527) is a simple expansion
2 Annual Book of the former standard designation system accomplished by the addition of the prefix “C” and a suffıx“ OO.” The suffıx can be used to accommodate

composition variations of the base alloy. ASTM Standards, Vol 02.01.
3 Annual Book of ASTM Standards, Vol 02.013.
4 Discontinued. See 1982Annual Book of ASTM Standards, Vol 03.01.
5 Annual Book of ASTM Standards, Vol 14.02.
6 Annual Book of ASTM Standards, Vol 03.031.
7 Annual Book of ASTM Standards, Vol 03.05.
8 Annual Book of ASTM Standards, Vol 03.03.
9 Annual Book of ASTM Standards, Vol 14.04.
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4.2.1 unaided eye, n—visual inspection, without the test need not be performed by the producer use of special equipment or
enhancement excepting the material. However, should subsequent testing by the purchaser establish that the material does not meet
these requirements, the material shall be subject to rejection.

4. Ordering Information

4.1 Orders for material under this specification shall include the following information:
4.1.1 Type use of copper, if required (see 1.2 and 5.1),
4.1.2 Temper (see 6.),
4.1.3 Dimensions, diameter, and wall thickness (see 12.1). Dimensional tolerances if other than those included in this

specification are required,
4.1.4 Length (see 12.2),
4.1.5 Embrittlement test (see 11.1), if required,
4.1.6 Type of coil (see 3.1),
4.1.7 Total quantity of each item,
4.1.8 Whether tube should be refrigeration or air conditioning grade,
4.1.9 Whether coil ends are to be sealed, and
4.1.10 Whether tube shall be eddy current 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 material shall conform to the chemical compositional requirements specified listed in Table 1.
5.2 These specification limits do not preclude the presence of other elements. Limits for unnamed elements may be established

by agreement between manufacturer or supplier and purchaser.

6. the copper specified in the ordering information.

8. Temper

68.1 H (Drawn) Temper—The temper of drawn tube shall be designated as H58 (drawn, general purpose).
68.2 O (Annealed) Temper—The 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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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 shall have an electrical mass resistivity,V.g/m2, not to exceed the
limits in Table 4.) Tempers are defined in Practice B 601. Other special annealed tempers may be supplied as agreed upon between
for the manufacturer specified copper and the purchaser.

7. temper when tested in accordance with Test Method B 193.

11. Mechanical Properties

7.1 H (Drawn) Property Requirements

TABLE 1 Chemical Requirements

Element
Composition, %

Copper Alloy UNS No.
C10200A C10300 C10800 C12000 C12200

Copper,B 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.

TABLE 3 2 CoMechanical L Property Requiremength Ts olf Drawn-Temper ancd Annes (Saled-Tempecific Lr Tubengths)

Rockwell Hardness

Tubemper
Designation

Wall Thickness,
Outside

Diameter,
in. (mm)

NominScal
Length,
ft (m)

Value

Tensile Shortresngth Min,
Permi kssible

Length, %
of NominA (Mpal

Length)

Yield StrengthB Maximumn,
Permikssible

Weight of
Ends, % of

Lot WeightA (Mpa)

ToElerongationce in 2 in.,
all plus, ft
( m)in %

All sizes up to 1 00 (30.5), incl 100 0 1 (0.) 3)
H58 Less than 0.020 N/A N/A 36 (250) 30 (205) N/A

All sizes over 100
(30.5)

40 20 30 (205) N/A

0.020 and over 30TC 30 min 36 (250) 30 (205) N/A
O50 Less than 0.015 N/A N/A 30 (205) 9 (62) 40

0..035 15TC 65 max 30 (205) 9 (62) 40
0.015 to 0.035 15TC 65 max 30 (205) 9 (62) 40

(0.381 to 0.889)
Over .035 FC 55 max 30 (205) 9 (62) 40

(0.889)
O60 Less than 0.015 N/A N/A 30 (205) 6 (40) 40

0.015 to 0.035 15TC 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)

Aksi = 1000 psi.
B Yield strength to be determined at 0.5 % extension under load.
CRockwell hardness values apply to tubes having an inside diameter of 5⁄16 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.

TABLE 4 3 RouGraind Size of Ang Unitealed Tempers

ProTemperty Rounded Unit for Observed
or Calculated Value

Chemical composition hardness nearest unit in the lastrighthand
place of

figures of the specified li mit
Averdness neage Grain Size, mm

Tensile strength nearest ksi (nearest 5 MPa)
O60 0.040 min

Expansion nearest 1 %
O50 nearest 1 %

Grain size:
Up to0.055 mm, incl

Over0.055 to 0.160 mm, incl
nearest multiple of 0.005 mm
nearest 0.01 mm

Up to0.040 mm, incl neax
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11.1 Tensile and O (Annealed) Tempers— H (drawn) temper tube Yield Strength —The product shall conform to the mechanical
properties prescribed 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 cannot be reached, the tensile strength requirements values

are given for reference purposes only.
11.2.2 For product of Table 2 shall be the basis for acceptance or rejection. O (annealed) temper, tubhe product shall conform

to the grain size and Rockwell hardness limits as prescribed values contained in Table 2.

812. Performance Requirements

12.1 Expansion 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,

in. (mm)
Expansion of Outside

Diameter, %

0.750 (19.1) and under 40
over 0.750 (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
permits the use of corrective spectacles necessary to obtain normal vision.

9. Nondestructive Testing

9.1 Upon agreement between the manufacturer and the purchaser, tube shall be subjected to an eddy-current test.
9.2 The tube shall be passed through an eddy-current test unit adjusted to provide information on the suitability of the tube for

the intended application. Testing shall follow the procedures of Practice E 243 except for the determination of “end effect.”
9.3 Unless otherwise agreed upon between the manufacturer and the purchaser, the manufacturer shall have the option of

calibrating the test equipment using either notches or drilled holes. Notch depth standards rounded to 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

TABLE 2 4 Mechanical PrCopper UNS No.

NOTYE 1—Requfer to Appendix X1 for them Internatsiof Drnawl
An-Tnemaled Copper Standard (IAnnCS) ealectrical cond-Tuctivity em-
per Tqubivalents.
Temper DesignationStandard Former Scale Value

H58 Drawn (general
purpose)

all all 30TD30 min 36 (250) 30 (205)

Temper C10200 C10300 all 30TD30 min 36 (C120)3005)
O60 Soft anneal all 0.015 to0.0 35

(0.381 to 0.889)
15TE60 max0.040 min 30 (205) 9 (62) 40

O50, O60 0.153 28 0.156 14 0.170 31 to
0.889)

15TE60 max0.040 min 30 (205) 9 (62) 40

0.035 (0.889)
and over

FE 50 max0.040 min 30 (205) 9 (62) 40

H58 0.15737 0.159 40 0.035 (0.889)
and over

FE 50 max0.01740 min30 (205) 9 (62) 40

O50 Light anneal all 0.0 15 to 0.035
(0.381 to 0.889)

15TE65 max0.040 max 30 (205) 9 (62) 40

O50 Light anneal all 0.0 181 to
0.889)

15TE65 max0.040 max 30 (205) 9 (62) 40

0.035 (0.889)
and over

FE 55 max0.040 max 30 (205) 9 (62) 40

A ksi = 1000 psi.
B See Appendix.
C Yield strength to be determined at 0.5 % extension under load.
D Rockwell hardness values shall apply only to tubes having a wall thickness of

0.020 in. (0.508 mm) or over, and to round tubes having an inside diameter of 5⁄16

in. (7.92 mm) or over, and Rockwell hardness tests shall be made on the inside
surface of the tube. When suitable equipment is not available for determining the
specified Rockwell hardness, other Rockwell scales and values may be specified
to agreement between purchaser and supplier.

E Rockwell hardness values shall apply only to tubes having a wall thickness of
0.015 in. (0.381 mm) or over and to round tubes having an inside diameter of 5⁄16

in. (7.92 mm) or over. For all other tube, no Rockwell values shall apply. Rockwell
hardness tests shall be made on the inside surface of the tube. When suitable
equipment is not available for determining the specified Rockwell hardness, other
Rockwell scales and values may be specified subject to agreement between
purchaser and supplier.
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and including3⁄4 in. specified 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.

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

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

10. Microscopical Examination

10.1 Samples of Copper UNS Nos. C10200, C10300, and C12000 shall be free of cuprous oxide as determined by Procedure
A of Test Methods B 577. When Copper UNS Nos. C10800 or C12200 are supplied, examination is not required. In case of dispute,
a referee method in accordance with Procedure C shall be employed.

11. Embrittlement Test

11.1 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 employed.

12. Dimensions and Permissible Variations

12.1 The dimensions and tolerances for material covered by this specification shall be as prescribed in the current edition of
Specification B 251 with particular reference to Section 5 of that specification where applicable to coils.

12.2 For coil lengths see Table 3 of this specification. If coils are produced to a specified nominal weight, no coil shall weigh
less than 40 % of the nominal weight, and no more than 20 % of the coils in a lot shall weigh less than 70 % of the nominal weight
unless otherwise agreed between supplier and purchaser. eye.

13. CleannessOther 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 Drilled-hole standards shall be 0.025 in. (0.635 mm) diameter for tubes up to and including3⁄4 in. (19.05 mm) specified

diameter and 0.31 in. (0.785 mm) diameter for tubes over3⁄4 in. (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 Requirement—Samples 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 sufficiently clean 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 0.0035 g/ft2 (0.038 g/m2) of interior surface.

B 743 – 9500
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13.1.2 To perform surface. See 19.3 for the test a section from method.
13.4.1.2 The term “capable of” in the outside end context of the coil, not less than 5 ft (1.5 m) long, this requirement shall be

straightened. Then seal one end of mean that the tube testing and fill with solvent to one-eighth reporting of its capacity. Seal the
opposite end and roll tube on horizontal supports to thoroughly wash the inside surface. Remove seal and pour solvent into a
suitable clean weighed container. The solvent in the container shall individual lots need not be evaporated to dryness on a
low-temperature hot plate or sand bath. Overheating of performed by the container should be avoided to prevent charring producer
of the residue. The container shall then be dried in an oven at 100 to 110°C (212°F to 230°F) for 10 min., cooled in a desiccator,
and weighed. A blank determination shall be run on the determined quantity product, if capability of solvent and the gain in weight
for the blank shall be subtracted for the weighings of the residue sample. The corrected weight shall then be calculated
manufacturing process to grams of residue per internal area of tube.

13.1.3 The quantity of meet this requirement has previously been established; however, should subsequent testing by either the
solvent used may vary with producer or purchaser establish that the size of tube being examined. The quantity of solvent used for
product does not meet this requirements, the blank run product shall be the same as that used for the actual examination of the
tube sample.

13.1.4 In performing the test, care must be exercised subject to clean the outside surface of the end of the sample to be immersed
in the solvent. The sample must be prepared in such a manner as to prevent the inclusion in the residue of copper chips either
rejection, or dust, resulting from the cutting of the sample. recall or both.

14. General Requirements

14.1 Material furnishedExpansion 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:
Outside Diameter,

in. (mm)
Expansion of Outside

Diameter, %

0.750 (19.1) and under this specification 40
0.750 (19.1) and under 40

Over 0.750 (19.1) 30

14.2 The expanded tube shall conform show no cracking or rupture visible to the applicable requirements of unaided eye. The
term “unaided eye” as used herein permits the current edition use of Specification B 251. corrective spectacles necessary to obtain
normal vision.

15. Inspection

15.1 TheNondestructive Testing
15.1 Upon agreement between the manufacturer shall inspect and make the necessary tests purchaser, tube shall be subjected

to verify that the tubes furnished conform an eddy-current test.
15.2 The tube shall be passed through an eddy-current test unit adjusted to provide information on the requirements suitability

of this specification.
15.2 If, in addition, the purchaser elects to perform his own 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 reasonable facilities without charge option of calibrating the test equipment using either notches or drilled holes.
Notch depth standards rounded to 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 including3⁄4-in. specified 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 At the customer’s daniscre wtion, th the permisspiblec number of identified eddy-caurrent discontinuities may be specified.

16. RejectionDimensions and Rehearing

16.1 Material that fails to conform to the requirements Permissible Variations
16.1 For coil lengths, see Table 5 of this specification may be rejected. Rejection should be reported specification. If coils are

produced to a specified nominal weight, no coil shall weigh less than 40 % of the manufacturer or supplier promptly nominal
weight, and in writing. In case 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 supplier may make claim for a rehearing. and
purchaser.

17. PackagingWorkmanship, Finish and Package Marking Appearance

17.1 The material product shall be separated by size, composition, and temper, and prepared for shipment in such free of defects

B 743 – 9500
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of a m nature that interfere with normal commercial applications, except as to ensure acceptance by common carrier for
transportation.

17.2 Each shipping unit noted in 13.1.8.
17.2 The product shall be legibly marked with the purchase order number, metal or alloy designation, temper, size, gross well

cleaned and net weight, total length or piece count, or both, and name free of supplier. The specification number dirt.
17.3 Product of refrigeration and air conditioning grade shall be shown, when specified. meet the cleanness requirement of 13.4.

18. Significance of Numerical Limits

18.1 For purpose 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 specified limits for requirements 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 properties listed are not appreciably

altered in Table 4, an observed value or calculated 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 Examination—Samples preparation shall be rounded as indicated in accordance with Test Method B 577.
18.4 Embrittlement Test—Samples 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 rounding method tube.
18.6 Expansion Test Specimen—Test specimens shall conform to the requirements of Recommended Practice E 29. the

specimen preparation section of Test Method B 153.
18.7 Cleanness Test Specimen—A 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 Table 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

T tube section, of Test Methods E 8, unless the limitations of the testing machine preclude the use of such a specimen. Test
specimens conforming to type No. 1 of 1, Fig. 9, Various Types of Ends for Standard Round Tension Test Specimens, of Test
Methods E 8, may be used when a full-section specimen cannot 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.

19.42.3 Tension-test results on 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 5 Methods of Test

Test ASTM Designation

Chemical analysisA B 170, E 53, E 62
Tension E 8
Rockwell hardness E 18
Grain size E 2, E 3, E 112
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
eliminated.

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 MPa/min).) 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 The 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 solvent to1⁄8 of 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, croscopled 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 radial longitudinal 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

Property
Rounded Unit for Observed

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)

X1. Metric Equivalents

X1.1 The SI unit for strength properties now shown is in accordance with

X1. INTERNATIONAL ANNEALED COPPER STANDARD (ELECTRICAL CONDUCTIVITY EQUIVALENTS)

SUMMARY OF CHANGES

Committee B05 has identified the International System location of Units (SI). The derived SI unit for force is
selected changes to this standard since the newton (N), which is defined as last issue of B 743 - 95 that force
which when applied may impact this standard.

(1) General rewrite of the specification to a body having a mass conform with the Committee B05 Outline of one kilogram gives
it an acceleration of one metre per second squared (N = kg·m/s2). The derived SI unit for pressure or stress Form. Included in the
rewrite is the newton per square metre (N/m2), which has been named further utilization of Specification 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, and Measures. Since 1 ksi = 6 894 757 Pa the metric equivalents are
expressed as megapascal (MPa), which is yield strength of O60 temper was lowered.
(6) The Mechanical Properties section was changed to clarify the same as MN/m2 and N/mm2 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).

TABLE X1.1 Electrical Conductivity Equivalents

Electrical Resistivity,
V.gm/m2

Conductivity,
%

Electrical
Resistivity,
V.gm/m2

Conductivity,
%

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 . . . ...
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