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Copper and Copper Alloy Clad Steel Plate’

This standard is issued under the fixed designation B 432; 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 (€) indicates an editorial change since the last revision or reapproval.

1. Scope*

1.1 This specification covers plate of a carbon steel or
low-alloy steel base to which is integrally and continuously
bonded on one or both sides a layer of copper or copper-base
alloy. The material is generally intended for pressure vessel use
but may be used in other structural applications where corro-
sion resistance or conductivity of the alloy is of prime
importance.

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

2. Referenced Documents

2.1 ASTM Standards: >

A 6/A 6M Specification for General Requirements for
Rolled Structural Steel Bars, Plates, Shapes, and Sheet
Piling

A 20/A 20M Specification for General Requirements for
Steel Plates for Pressure Vessels

A 370 Test Methods and Definitions for Mechanical Testing
of Steel Products

A 578/A 578M Specification for Straight-Beam Ultrasonic
Examination of Plain and Clad Steel Plates for Special
Applications

B 96 Specification for Copper-Silicon Alloy Plate, Sheet,
Strip, and Rolled Bar for General Purposes and Pressure
Vessels

B 152/B 152M Specification for Copper Sheet, Strip, Plate,
and Rolled Bar

B 171/B 171M Specification for Copper-Alloy Plate and
Sheet for Pressure Vessels, Condensers, and Heat Ex-
changers

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

! This specification is under the jurisdiction of ASTM Committee BO5 on Copper
and Copper Alloys and is the direct responsibility of Subcommittee B05.01 on Plate,
Sheet, and Strip.

Current edition approved May 1, 2004. Published May 2004. Originally
approved in 1966. Last previous edition approved in 1998 as B 432 — 91 (1998).

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

2.2 ASME Code:

Boiler and Pressure Vessel Code, Section VIII?

Boiler and Pressure Vessel Code, Section IX, Welding
Qualifications?

3. Terminology

3.1 Definitions of Terms Specific to This Standard:

3.1.1 base metal (backing steel), n—component to which
the cladding metal is applied, usually the greater percentage of
the composite plate and usually consisting of carbon or
low-alloy steel.

3.1.2 blind flange, n—same as a cover.

3.1.3 cladding metal, n—the copper or copper-base alloy
component of the composite plate.

3.1.4 cover, n—a component with similar features to a
tubesheet which is used as a closure and which typically
requires surface machining over part of the face while main-
taining minimum specified minimum thickness.

3.1.5 double-clad, n—material is considered as double-clad
when both sides of the steel base metal are covered with copper
cladding.

3.1.6 interface, n—of the clad product, is that region of the
thickness in which the product transitions from essentially
100 % base metal to 100 % cladding metal, also referred to as
the bond or bondzone.

3.1.7 integrally and continuously bonded, adv—a condition
in which the cladding metal and base metal are brought
together to form a metallurgical bond at essentially the entire
interface of the two metals by means other than those processes
that do not produce a homogeneous composite plate.

3.1.8 plate, n—the term plate as used in this specification
applies to material 0.188 in. (4.77 mm) and over in thickness,
and over 10 in. (254 mm) in width.

3.1.9 single-clad, n—material is considered as single-clad
when only one side of the steel base metal is covered with
copper cladding.

3.1.10 tubesheet, n—a clad plate which is used in a heat
exchanger to separate the tubeside and shell side components.
Typically, but not necessarily, tubesheets are round, relatively

3 Available from American Society of Mechanical Engineers (ASME), ASME
International Headquarters, Three Park Ave., New York, NY 10016-5990.
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thick, and require that the cladding and/or base be machined
flat over part or all of the face while maintaining specified
minimum thicknesses.

4. Ordering Information

4.1 Tt is the responsibility of the purchaser to specify all
requirements that are necessary for material ordered under this
specification. Such requirements may include, but are not
limited to the following:

4.1.1 Quantity (weight or number of pieces),

4.1.2 Dimensions, including the thickness of the cladding
alloy and the backing steel, or of the total composite plate, and
if more or less restrictive thickness tolerances apply,

4.1.3 Cladding metal specification (see Section 6),

4.1.4 Base metal specification (see Section 0),

4.1.5 Advise if the part is to be used as a tubesheet, cover,
or blind flange,

4.1.6 Shear testing requirements if any (see Sections 7 and
8),

4.1.7 Restrictions, if required, on repair by welding (see
Section 11),

4.1.8 Additions to the specification or special requirements.

4.2 The purchaser is referred to the listed supplementary
requirements in this specification and to the detailed require-
ments in Specifications A 20/A 20M or A 6/A 6M as appli-
cable. If the requirements of this specification are in conflict
with the requirements of Specification A 20/A 20M or A 6/
A 6M, the requirements of this specification shall prevail.

5. Materials and Manufacture

5.1 Process:

5.1.1 The steel shall be made by the open-hearth, electric-
furnace (with separate degassing and refining optional), or
basic-oxygen processes, or by secondary processes whereby
steel made from these primary processes is remelted using, but
not limited to electroslag remelting or vacuum arc remelting
processes.

5.1.2 The cladding metal may be integrally and continu-
ously bonded to the base metal by any method that will
produce a clad steel that will conform to the requirements of
this specification.

5.1.3 Heat Treatment—Material shall be furnished in a
condition that the manufacturer determines is most appropriate,
unless a heat treatment is specified by the base metal specifi-
cation, cladding material specification, or by mutual agreement
between manufacturer and purchaser.

6. Chemical Composition

6.1 The clad plate shall conform to any combination of base
metal and cladding metal as described in 6.2 and 6.3, and as
agreed upon between the purchaser and the manufacturer.

6.2 Base Metal—The base metal may be carbon steel or
low-alloy steel conforming to the ASTM specifications for
steels for either pressure vessels or general structural applica-
tions, or other, as agreed upon by the purchaser and manufac-
turer. The base metal shall conform to the chemical require-
ments of the specification to which it is ordered.

6.3 Cladding Metal—The copper or copper-base alloy clad-
ding metal specified shall conform to the requirements as to

Full document details: ASTM B432-04

chemical composition prescribed in the respective cladding
metal Specifications B 96, B 152/B 152M, or B 171/B 171M,
or other copper-base alloy specification as agreed upon by the
purchaser and manufacturer.

7. Mechanical Requirements

7.1 Tensile Property Requirements:

7.1.1 Tensile tests shall be performed on the base metal
only.

7.1.2 Tensile tests shall conform to the requirements of the
Base Metal Specification.

7.2 Bond Strength Requirements:

7.2.1 Shear Strength Test—When required by the purchaser,
the minimum shear strength of the interface shall be 12 000 psi
(84 MPa). The shear test, when specified, shall be made in the
manner indicated in Fig. 1. The shear test is not applicable
when the specified minimum cladding thickness is 0.075 in.
(1.9 mm) or Iess.

7.2.2 Alternate Bond Strength Test—As an alternative to the
shear strength test provided in 7.2.1 or when agreed upon by
the purchaser and the manufacturer, three bend tests shall be
made with the alloy cladding in compression to determine the
quality of the bond. These bend tests shall be made using 1.5
in (38 mm) wide by full thickness specimens and shall be bent
through an angle of 180° to the bend diameters provided for in
the base metal specification. At least two of the three tests shall
show not more than 50 % separation on both edges of the bent
portion. Greater separation shall be cause for rejection. The
bond strength bend test is generally not recommended for
cladding thicknesses where the shear test is applicable.

7.3 Test specimens may be taken at the manufacturer’s
option from the excess portion of the material after the final cut
to size or from separate pieces produced from the same heat
under the same manufacturing conditions.

7.4 Additional mechanical tests may be performed. See
Supplementary Requirements.
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FIG. 1 Test Specimen and Method of Making Shear Test
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