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SEAMLESS COPPER TUBE

1. SCOPE: This standard covers minimum requirements for soft (061) annealed
seamless copper tube intended for automotive and general purposes.
(Comparable specifications are ASTM B 75 and ANSI H23.3. Other copper tube
is covered in SAE J463.)

2. MANUFACTURE: The tube shall be cold drawn to size and after forming shall be
annealed in such a manner as to produce a finished product which will meet
all requirements of this standard.

3. DIMENSIONS AND TOLERANCES: Tube furnished to this standard shall conform to.
the dimensional tolerances shown in Table 1 for the size of tube specified by
the purchaser. (Standard nominal sizes are 1isted.)

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user."

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1986 Society of Automotive Engineers, Inc.
All rights reserved.

Printed in U.S.A.
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TABLE l--TUBING DIMENSIONS AND TOLERANCES

Page 2

Nominal Outside Diametera Wall Thickness b
Tubing

OD Basic Tol erance Basic Tolerance

in mm in mm +in +mm in mm +in +mm- - - -

1/8 3.18 0.125 3. 18 0.0020 0.05 0.030 0.76 0.0030 0.08
3/16 4.76 0.188 4.78 0.0020 0.05 0.030 0.76 0.0025 0.063
1/4 6.35 0.250 6.35 0.0020 0.05 0.030 0.76 0.0025 0.063
5/16 7.95 0.312 7.92 0.0020 0.05 0.032 0.81 0.0025 0.063

3/8 9.53 0.375 9.52 0.0020 0.05 0.032 0.81 0.0025 0.063
1/2 12.70 0.500 12.70 0.0020 0.05 0.032 0.81 0.0025 0.063
5/8 15.88 0.625 15.88 0.0020 0.05 0.035 0.89 0.0025 0.063
3/4 19.05 0.750 19.05 0.0025 0.063 0.035 0.89 0.0025 0.063

aThe actual outside diameter shall be the average of the maximum and
minimum outside diameters as described at anyone cross section through the
tubing.

bThe tolerances listed represent the maximum permissible deviation at any
point.

4. QUALITY: The finished tube shall be clean, smooth, and round, free from
internal and external mechanical imperfections, and shall have a bright
appearance.

5. MATERIAL: Unless otherwise specified by purchaser, tube shall be made from
anyone of the materials listed in Table 2. (UNS C12200 is most commonly
used.) Average grain size of the tube shall be 0.040 mm, minimum.

TABLE 2--CHEMICAL COMPOSITION, WEIGHT %

SAE , Similar
Al loy UNS ASTM Copper,

No.a No.b Copper No. c min Phosphorus Arsenic

CA102 C10200 102 (was OF) 99.95 -- --
CAl 20 C12000 120 (was DLP) 99.90 0.004-0.012 --
CAl 22 Cl2200 122 (was DHP) 99.90 0.015-0.040 --
-- -- 142 (was OPAl 99.40 0.015-0.040 0.15-0.50

aSAE J463.
bUnified Numbering System.
cASTM B 75 and ANSI H23.3.
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6. MECHANICAL PROPERTIES: Tube shall conform to the following:

Ultimate Strength (Tensile), min
Yield Strength (Tens1e), mina

30,000 psi (205 MPa)
9,000 psi (62.0 MPa)

aAt 0.5% extension under load.

7. EXPANSION TEST: Samples of tube (selected from sections which have not been
subjected to cold working after anneal of the finished sized tube) shall be
cut square and deburred. These shall be expanded on a hardened and ground
tapered steel pin having an included angle of 60 deg until the outside
diameter is increased 40%. Care should be taken to keep the axes of the pin
and the tube in line during the expansion operation. The test may be made in
a die to restrict the expansion to 40%. The expanded tube shall show no
cracking or rupture visible to the unaided eye.

8. HYDROSTATIC TEST: Unless otherwise specified, tube shall show no evidence of
weakness or defects when subjected to an internal hydrostatic pressure
sufficient to subject the material to a fiber stress of 6000 psi (40 MPa)
determined by the following formula for thin, hollow cylinders under
tension. The tube need not be tested at a hydrostatic pressure of over
1000 psi (7 MPa) unless so specified.

2St
P =0 - a.8t

where: P = hydrostatic pressure, psi (MPa)
t =minimum thickness of tube wall, in (mm)
D = basic outside diameter of tube, in (rom)
S = allowable stress of the material = 6000 psi (40 MPa)

9. EMBRITTLEMENT TEST: The tube is expected to pass the following test although
the actual performance of the test is not required under this specification
unless specifically stipulated by the purchaser:

(a) Heat the cleaned or degreased specimens for 20 min minimum at a
temperature of 850 + 25°C (1562 + 45°F) in a furnace in which the
atmosphere is at least 10% of hydrogen by volume. Then quench the
specimens immediately and rapidly in water or in the\same atmosphere
with minimum contact with air.

(b) Polish and etch if desired, cross-sectional test specimens taken
transverse to, and bounded by, an original surface of the material.
Examine the prepared surface microscopically under illumination at a
magnification of 75-200 diameters inclusive. Specimens shall show no
passing or open grain structure characteristic of embritt1ement.
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RATIONALE:

Not applicable.

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD:

Not appli cabl e.

REFERENCE SECTION:

ASTM B75

ANSI H23.3

SAE J463, Wrought Copper and Copper Alloys

APPLICATION: .

This standard covers minimum requirements for soft (061) annealed seamless copper
tube intended for automotive and general purposes.

COMMITTEE COMPOSITION:

DEVELOPED BY THE AUTOMOTIVE AND HYDRAULIC TUBING SUBCOMMITTEE:

Subcommi ttee currently bei.ng reorgani zed.

SPONSORED BY THE SAE FLUID CONDUCTORS AND CONNECTORS TECHNICAL COMMITTEE:

R. J. Lobmeyer, Deere &Co., Waterloo, IA - Chairman
G. B. Apgar, Rilsan Industrial, Inc., Birdsboro, PA
D. M. Bauer, Aeroquip Corp., Van Wert, OH
H. D. Berns, Deere &Co., Moline, IL
D. G. Burge, Parker-Hannifin Corp., Ostego, MI
H. M. Cooke, Stratoflex, Inc., Fort Worth, TX
W. P. Coyne, USA Belvoir R&D Center, Ft. Belvoir, VA
R. A. Crowdus, Bundy Corporation, Warren, MI
W. E. Currie, Parker-Hannifin Corp., Wickliffe, OH
V. T. Czebatol, ITT Higbie Mfg. Co., Rochester, MI
F. E. Flake, Clark Michigan Company, Benton Harbor, MI
R. C. Harrison, United Technologies Corp., Ft. Wayne, IN
W. A. Hertel, Parker-Hannifin Corp., Cleveland, OH
R. E. Holmgren, Dayco Corp., Libertyville, IL
H. Jenkins, Defense Logistics Agency, Columbus, OH
B. Keister, Eaton Corp., Mantua, OH
O. Linger, Kendavis Industries, Green Camp, OH
R. D. Mayne, Navistar Intll. Corp., Ft. Wayne, IN
H. B. Newman, Caterpillar Tractor Company, Peoria, IL
S. T. Nguyen, Belvoir R&D Center, Ft. Belvoir, VA
J. Penninger, Kendavis Industries Intll., Inc., Fort Worth, TX
P. E. Robinson, Parker-Hanni fin Corp., Cleveland, OH
R. K. Schantz, Clark Michigan Company, Benton Harbor, MI
R. F. Sievert, Arrowline Products, Inc., Rockford, IL
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