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Ductile Iron Castings
This standard is issued under the fixed designation E 689; 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 exact application and usage of the above categories and

1.1 These reference radiographs extend the application G€Verity levels must, however, give consideration to the differ-
reference radiographs for steel castings to ductile iron casting§Nces in material properties between cast steel and ductile cast

1.2 In some instances, reference radiographs for steel cadton end usage applications. _
ings may not be entirely applicable to ductile cast iron material 4-2 Production radiographs are to be compared with the
dependent upon design or other usage criteria. Refer to 4.1 f@Pplicable set of reference radiographs for classification on the
guidance. basis of section thickness, radiation energy level and type, and

1.3 This standard does not purport to address all of thecategory and severity level of discontinuity specified. _
safety concerns, if any, associated with its use. It is the 4.3 The standard reference radiographs are published in
responsibility of the user of this standard to establish appro-three nominal section thickness ranges in separate documents

priate safety and health practices and determine the applica@s follows:

bility of regulatory limitations prior to use. 4.3.1 Castings up to 2 in. [51 mm]: Reference Radiographs
E 446.
2. Referenced Documents 4.3.2 Heavy-walled castings 2 td/#in. [51 to 114 mm]:
2.1 ASTM Standards: Reference Radiographs E 186.
E 186 Reference Radiographs for Heavy-Walled (2% 4  4.3.3 Heavy-walled castings/4to 12 in. [114 to 305 mm]:
in. (51 to 114-mm)) Steel Castimgs Reference Radiographs E 280.

E 280 Reference Radiographs for Heavy-Walled2 (40
12-in. (114 to 305-mm)) Steel Castirfgs . _ o
E 446 Reference Radiographs for Steel Castings up to 2 in. 5-1 For purposes of evaluation of castings, a determination
(51 mm) in Thickness must be made of the radiographic classification to be assigned

E 1316 Terminology for Nondestructive Examinati®ns to individual castings or specific areas of castings. The deter-
mination of the applicable radiographic-severity classification

5. Determination of Radiographic Classification

3. Terminology shall be based on an evaluation of the casting applications,
3.1 Definitions of terms used in these reference radiographdesign, and service requirements. In these evaluations, consid-
may be found in Terminology E 1316, Section D. eration shall be given to such factors as pressure, temperature,
section thickness, applicable design safety factor, vibration,
4. Significance and Use shock, resistance to corrosion, involvement of penetrating

4.1 These reference radiographs invoke Reference Radisadiations or radiation products, and involvement of dangerous
graphs E 446, E 186, and E 280 for establishing categories ar@ises or liquids.
severity levels of internal discontinuities common to ductile
iron castings subject to mutual agreement between purchas ) ) ) ]
and supplier in contractual specifications. The casting process 6-1 The applicable radiographic severity level should be
has shown radiographic similarities between internal discontidesignated for each discontinuity type by the contracting
nuities for ductile cast iron and cast steel to the extent that thegency in formal specifications or drawings and in the specific

reference radiographs for steel castings are applicable. TH&@ntract or order. For castings, the level should be indepen-

dently specified for each discontinuity type, since they have

been shown to affect strength properties differently. For ex-

* This reference radiograph is under the jurisdiction of ASTM Committee EO7 onample, in the same casting Severity Level 2 might be specified

Nondestructive Testing and is the direct responsibility of Subcommittee E07.02 Ofor Shrinkage Type 3 and Severity Level 4 for gas porosity
Reference Radiological Images. e . .
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also designate the sampling plan for the castings to be 7.5 In general, there is no limit with regard to the extent of
radiographed and the extent and quality level of the radioacceptable discontinuities in a casting, provided that no area
graphic coverage. throughout the casting contains discontinuities that exceed
7 Procedure for Evaluation those indicate_d on the minimum acceptable area of applicable
' . . ) reference radiographs.
7.1 Compare radiographs of the casting submitted for evalu- 7 & \yhere the reference image consists of a collection of
ation with the reference radiographs applicable to the Secnoaiscontinuities, as in the case of porosity, for example, accept-

thickness and the source used. ability may be based on the aggregate size of the discontinui-
7.2 When a particular class or severity is called for and the. Yy may ggregate .
es present on both the reference radiograph and the object

radiograph being evaluated is equal to or better than th di h th . def : h .
reference, indicate the casting as radiographically acceptablF2diograpn, the maximum defect size present, the spacing

If the radiograph shows a discontinuity of greater severity thaiP€tween discontinuities, or a combination of these or other
the reference radiograph, the casting shall be rejected. criteria. These criteria must be determined based upon the

7.3 When two or more types of discontinuities are present ifParticular application or part under consideration and must be
the same radiograph, the predominating ones, if unacceptabl@pecified by agreement between the purchaser and supplier.

shall govern without regard to the other types of discontinui-
ties. 8. Keywords

7.4 When two or more categories of discontinuity are g casting; discontinuity; radiograph; radiographic severity
present to an extent equal to the maximum permissible level, a8vel: reference radiograph

shown in the pertinent standards for each category, then that
part of the casting shall be judged unacceptable until satisfac-
torily repaired.
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