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2. APPLICABLE DOCUMENTS

The following publications form a part of this document to the extent specified herein. The latest issue of SAE publications
shall apply. The applicable issue of other publications shall be the issue in effect on the date of the purchase order. In the
event of conflict between the text of this document and references cited herein, the text of this document takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a specific exemption has been
obtained.

2.1 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9598, www.astm.org.

ASTM E384 Standard Test Method for Microindentation Hardness of Materials

3. PROCESS CONTROL AND QUALITY ASSURANCE PROVISIONS FOR HEAT TREATMENT|OF STEEL PARTS

3.1 Fabricate disc or|disc-sector specimens 1/8 to 1/4 inch (3 to 6 mm) thick, with a 1/4"0-1/2 inch (6 to 12 mm) radius,
small central holelpermissible, of the same alloy as the parts with texture of circumferential sufface 18 pin Ra (0.5 ym)
or finer. Note that for a small diameter, for example 0.5 inch (13 mm), higher‘surface finish may be necessary to
assure accuracy pf results.

3.2 Unless otherwise|specified in the specification where the method is calted/out, heat treat spe¢imens with parts but do
not temper specimens made from carbon, low-alloy, and martensitic:corrosion-resistant steels. If testing is conducted
on a periodic bagis, then appropriate quality assurance activitiessmay be required on work|run since the last prior
successful test.

EXCEPTION: Temper gpecimens made from steels exhibiting secondary hardening characteristics, e.g., H-11.
3.3 Metallographically mount specimens so that circumferential surface is ready for grinding and|polishing.

3.4 Grind and polish| specimens to produce a magpification of 3 to 5X near the intersectiong (l) of the chordal and

circumferential syrfaces (see Figure 1). The'magnification is D/c, where “D” is the disc diamgter and “c” is the length
of the chordal surface.

3.5 Determine Knoop microhardness, using 500 gram load, in accordance with ASTM E384|on a traverse from an
intersection (I) at the mid thickness-of the disk. Make the first impression 0.002 inch (0.052 mm) from the intersection
“I". Parallel, stadggered indentations may be used to obtain more accurate results with| tighter spacing. Make
subsequent imprgssions toproduce a smooth curve when depth versus hardness is plotted (see Figure 1).

3.5.1 Continue testing micfehardness at increasing depths approximately 0.001 inch (0.025 mnp) apart until there is no
significant diffefence™in microhardness at adjacent locations. The final microhardness reading shall be designated
as the base handness

3.5.1.1 It may not be possible to accurately measure the core hardness on the sample if the chord is shallow or if the
sample is a thin disk. In that case, the chord can be ground further to obtain the core hardness, or the core
hardness can be determined by a different technique such as the use of a transverse specimen.

3.6 Determine depth (d) beneath surface using Equation 1, the approximate formula of Equation 2, or nomographs like
Figure 2, 3, or 4 (for measurements in inches).
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d=r—4/r? = A (c-A) or the approximate formula

d_cA—A2 (Eq. 1)

S (Eq. 2)

where:

r =radius of disc

A = distance from intersection

¢ = length of chord

3.7

al surface
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Figure 1 - Mounted and polished specimen
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Figure 2 - Chordal length versus magnificatiéér diameters
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Figure 3 - Perpendicular depth below surface versus chordal length at
selected magnification for a 0.5 inch diameter disc
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