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Standard Reference Radiographs for
Tin Bronze Castings'

This standard is issued under the fixed designation E310; 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.

This standard has been approved for use by agencies of the Department of Defense.

1.1 These reference radiographs illustrate various categories, types and severity levels of discontinuities occurring in tin bronze
and related alloy castings. The reference radiograph films are an adjunct to this document and must be purchased separately from

ASTM International if needed (see 2.2). Categories and severity levels for each discontinuity type represented by these reference
radiographs are described in 1.2.

Notet—The-referenceradiographs—consist-of-twenty-two2%- 1—The basis of application for these reference radiographs requires a prior purchaser

supplier agreement of radiographic examination attributes and classification criterion described in Sections 4, 7, 8, 9, and 10 of this standard.

1.2 These reference radiographs consists of twenty-two 2V2 by 5Ve-in—163-5by139-7-mmiradiographreproductions—of-tow

O9RO4E6+-0on Reference Radiological Images and Subcommittee E093 on Illustration Monitoring.
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+6-in. (63.5 by 139.7-mm) nominal size reproductions originally exposed with low voltage X-rays. Fifteen of these were
produced with 1 in. (25.4 mm) plate castings and seven (sand inclusions, inserts, chaplets) were produced with 3/4-in. plate castings
originally derived for NAVSHIPS 250-537-1 and -2. The 1-in. plate castings cover gas porosity, linear shrinkage, and feathery
shrinkage discontinuity types. The original radiographs illustrate discontinuities in sand cast 88:8:4 Cu-Sn-Zn, “G” type, bronze
alloy plates and are representative of those found in wide solidification range copper-tin base alloys. Following is a list of
discontinuity categories, types and severity levels for the adjunct reference radiographs of this standard.:

1.2.1 Category A—Gas porosity; severity levels 1 through 5 for up to and including 2 in. (50.8 mm). (Called “Code A
discontinuity type” in previous revisions).

1.2.2 Category B—Sand inclusions; severity levels 1 through 5 for up to and including 2 in. (50.8 mm). (Called “Code B
discontinuity type” in previous revisions).

1.2.3 Category C—Shrinkage; two types (Called “Code C discontinuity type in previous revisions).

1.2.3.1 Ca—Linear shrinkage; severity levels 1 through 5 for up to and including 2 inches (50.8 mm). (Called “Code Ca
discontinuity type” in previous revisions).

1.2.3.2 Cd—Feathery and spongy shrinkage (see note 1); severity levels 1 through 5 for up to and including 2 in. (50.8 mm).
(Called “Code Cd discontinuity type in previous revisions).

Note 2—The feathery shrinkage discontinuity type is used to illustrate aggregate severity levels for either feathery or spongy shrinkage discontinuity

types (see 6.1).

1.2.4 Category D—Hot tear; one illustration (Called “Code Da discontinuity type” in previous revisions).

1.2.5 Category E—Inserts, chaplets; one illustration (Called “Code Eb discontinuity type” in previous revisions).

1.3 The values stated in inch-pound units are to be regarded as the standard.

1.4 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 ASTM Standards:?

B61 Specification for Steam or Valve Bronze Castings

B62 Specification for Composition Bronze or Ounce Metal Castings

B271 Specification for Copper-Base Alloy Centrifugal Castings

B584 Specification for Copper Alloy Sand Castings for General Applications

E94 Guide for Radiographic Examination

E242 Reference Radiographs for Appearances of Radiographic Images as Certain Parameters Are Changed

E1316 Terminology for Nondestructive Examinations

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.
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2.2 ASTM Adjuncts:
Reference Radiographs for Tin Bronze Castings®

3. Terminology

3.2 Definitions of Terms Specific to This Standard:

3.2.1 production radiograph—a radiograph under review for compliance with this standard.

3.2.2 discontinuity type—a specific discontinuity characterized by its cause and appearance. For example, linear shrinkage is
a specific discontinuity type.

3.2.3 discontinuity category—a nomenclature system used for grouping discontinuity types. For example, linear shrinkage is
assigned category “Ca” where “C” represents the general shrinkage category and “a” represents the specific linear shrinkage
discontinuity type.

3.2.4 discontinuity severity level—a relative rank in terms of “quantity, size and distribution” of a collection of discontinuities
where “1” is the least and “5” is the greatest “quantity, size and distribution” present on the reference radiograph. For example,
a severity level of “1” is more restrictive (requires a higher level of fabrication quality) than a severity level of “2”.

3.2.5 discontinuity class—an assigned fabrication quality rating characterized by a discontinuity type, category and severity
level. For example, “Ca 2” is a discontinuity class comprised of linear shrinkage with a severity level of “2”.

3 Available from ASTM International Headquarters. Order RRE0310.

TABLE-2 1 Alloy Type Used to Produce Plate Castings for
Original Radiographs

Chemical Composition, %

min max
Copper 86.00 89.00
Tin 7.50 9.00
Zinc 3.00 5.00
Nickel 1.00
Lead 0.30
Iron 0.15
Phosphorus 0.05
Mechanical Properties
Tensile strength, min, psi (MPa) 40 000 (275)
Elongation in 2 in. or 51 mm, min, 20
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