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Metallographically Estimating the Observed Case Depth of
Ferrous Powder Metallurgy (P/M) Parts
This standard is issued under the fixed designation B 931; 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 Where case hardening produces a distinct transition in the

1.1 A metallographic method is described for estimating thdnicrostructure, metallographic estimation of the observed case
observed case depth of ferrous powder metallurgy (P/M) partgepth may be used to check the depth to which the surface has
This method may be used for all types of hardened cases whefgen hardened.
there is a discernible difference between the microstructure
the hardened surface and that of the interior of the part. Qé Apparat.us ) )

1.2 This standard does not purport to address all of the 6-1 Equipment for the metallographic preparation of test
safety concerns, if any, associated with its use. It is théP€cimens—see Appendix X1. » _
responsibility of the user of this standard to establish appro- 6-2 Metallographic Microscopepermitting observation and
priate safety and health practices and determine the applicaM&asurement at a magnification of 200

bility of regulatory limitations prior to use. 7. Reagents and Materials

2. Referenced Documents 7.1 Etchants such as 2 to 5% nital, nital/picral combina-
2.1 ASTM Standards: tions, or other suitable etchants. For more information on

B 243 Terminology of Powder Metallury suitable etchants refer to Practice E 407.

E 407 Practice for Microetching Metals and Alldys 8. Test Specimens

3. Terminology 8.1 Cut a test specimen from the P/M part, perpendicular to

3.1 Definitions—Definitions of powder metallurgy (P/M) the hardened surface at a specified location, being careful to
terms can be found in Terminology B 243. Additional descrip-2v0id any cutting or grinding procedure that would affect the
tive information is available in the Related Material section ofriginal microstructure. _ _

Vol 02.05 of theAnnual Book of ASTM Standards 8.2 Mounting of the test specimen is recommended for

3.2 The metallographically estimated observed case depth fonvenience in surface preparation and edge retention. Edge
defined as the distance from the surface of the part to the poifgtention is important for proper measurement of the observed
where, at a magnification of 100X, there is a discerniblec@se depth.

difference in the microstucture of the material. 9. Procedure

4. Summary of Test Method 9.1 Grind and polish the test specimen using methods such
4.1 The powder metallurgy part is sectioned and the surfac8S those summarized in Appendix X1. o
prepared for metallographic evaluation. The metallographic 9-2 Etch the specimen with etchants such as 2 to 5 % nital

specimen is etched and the distance is measured from ¥ Nital/picral combinations.
surface of the part to the point at which a discernible difference 9-2:1 Observed Case Depth

in the microstructure of the material is observed. 9.2.1.1 Examine the surface region of the part at a magni-
fication of 100<.
5. Significance and Use 9.2.1.2 Measure the distance from the surface of the part to

5.1 The engineering function of many P/M parts maythe point where there is a discernible difference in the micro-
require an exterior portion of the part to have a hardened layegtructure of the material.

Note 1—The nature and amount of intermediate transformation prod-
ucts will depend on the material being heat treated, its density, and the

! This test method is under the jurisdiction of ASTM Committee BO9 on Metal : :
Powders and Metal Powder Products and is the direct responsibility of Subcomt-mpe of §ut|';ace _hardtenlrtlg tre?ttrr?ent .bfmfgt use% The_”stmarpr;ess of the
mittee B09.05 on Structural Parts. change in the microstructure at the point of transition will therefore vary.

Current edition approved Oct. 1, 2003. Published October 2003. The microstructure expected at this transition point should be agreed
2 Annual Book of ASTM Standardgol 02.05. between the producer and user of the part. Magnifications higher than
3 Annual Book of ASTM Standardgol 03.01. 100X may be used to check the microstructure of the part in the region of
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