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This standard is issued under the fixed designation A 418; 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 test method for ultrasonic examination applies to
turbine and generator steel rotor forgings covered by Specifi-
cations A 293, A 469, and A 470. This standard shall be used for
contact testing only.

1.2 This test method describes a basic procedure of ultra-
sonically inspecting turbine and generator rotor forgings. It
shall in no way restrict the use of other ultrasonic methods such
as reference block calibrations when required by the applicable
procurement documents nor is it intended to restrict the use of
new and improved ultrasonic test equipment and methods as
they are developed. The procedure utilizes different calibration
techniques than had been used in previous issues. The fre-
quency or amplitudes of recordable indications should not be
interpreted necessarily as a change in quality of the product
being examined.

1.3 This test method is intended to provide a means of
inspecting cylindrical forgings so that the inspection sensitivity
at the forging center line or bore surface is constant, indepen-
dent of the forging or bore diameter. To this end, inspection
sensitivity multiplication factors have been computed from
theoretical analysis, with experimental verification. These are
plotted in Fig. 1 (bored rotors) and Fig. 2 (solid rotors), for a
true inspection frequency of 2.25 MHz, and an acoustic
velocity of 2.30 3 105 in./s (5.85 3 105 cm/s). Means of
converting to other sensitivity levels are provided in Fig. 3.
(Sensitivity multiplication factors for other frequencies may be
derived in accordance with X1.1 and X1.2 of Appendix X1.)

1.4 Considerable verification data for this method have been
generated which indicate that even under controlled conditions
very significant uncertainties may exist in estimating natural
discontinuities in terms of minimum equivalent size flat-
bottom holes. The possibility exists that the estimated mini-
mum areas of natural discontinuities in terms of minimum
areas of the comparison flat-bottom holes may differ by 20 dB
(factor of 10) in terms of actual areas of natural discontinuities.
This magnitude of inaccuracy does not apply to all results but

should be recognized as a possibility. Rigid control of the
actual frequency used, the coil bandpass width if tuned
instruments are used, etc. tend to reduce the overall inaccuracy
which is apt to develop.

1.5 This test method for inspection applies to solid cylin-
drical forgings having outer diameters of not less than 2.5 in.
(63.5 mm) nor greater than 100 in. (2540 mm). It also applies
to cylindrical forgings with concentric cylindrical bores having
wall thicknesses of 2.5 (63.5 mm) in. or greater, within the
same outer diameter limits as for solid cylinders. For solid
sections less than 15 in. (381 mm) in diameter and for bored
cylinders of less than 7.5 in. (190.5 mm) wall thickness the
transducer used for the inspection will be different than the
transducer used for larger sections.

1.6 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 appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 The reference is to the latest issue of these designations
that appear in theAnnual Book of ASTM Standardsor are
available as separate reprints. It shall also apply to product
specifications, which may be issued when specifically refer-
enced therein.

2.2 ASTM Standards:2

A 293 Specification for Steel Forgings, Carbon and Alloy,
for Turbine Rotors and Shafts3

A 469 Specification for Vacuum-Treated Steel Forgings for
Generator Rotors

A 470 Specification for Vacuum-Treated Carbon and Alloy
Steel Forgings for Turbine Rotors and Shafts

E 317 Practice for Evaluating Performance Characteristics
of Ultrasonic Pulse-Echo Examination Instruments and
Systems Without the Use of Electronic Measurement
Instruments

1 This test method is under the jurisdiction of ASTM Committee A01 on Steel,
Stainless Steel and Related Alloys, and is the direct responsibility of Subcommittee
A01.06 on Steel Forgings and Billets.

Current edition approved Oct. 1, 2003. Published November 2003. Originally
approved in 1957. Last previous edition approved in 1999 as A 418–99.

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

3 Withdrawn.
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