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QH].p DESignation: A 956 — 00 An American National Standard

Standard Test Method for

Leeb Hardness Testing of Steel Products *

This standard is issued under the fixed designation A 956; 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 epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope average roughness valukA = arithmetic average).

1.1 This test method covers the determination of the Leeb 3.1.5 verification—checking or testing the instrument to
hardness of steel, cast steel, and cast iron (Part A), includingnsure conformance with this test method.
the methods for the verification of Leeb hardness testin

instruments (Part B), and the calibration of standardized tes Significance and Use o )
blocks (Part C). 4.1 Hardness of a material is a poorly defined term that may

1.2 The values stated in inch-pound units are to be regarddtfiveé many meanings depending on the type of test performed
as the standard. The values given in parentheses are gpd the expectations of the person involved. The Leeb hardness

information only. test is of the dynamic or rebound type, which primarily
depends both on the plastic and on the elastic properties of the
2. Referenced Documents material being tested. The results obtained are indicative of the
2.1 ASTM Standards: strength and dependent on the heat treatment of the material
E 691 Practice for Conducting an Interlaboratory Study totested. _ - o
Determine the Precision of a Test MetRod 4.2 The Leeb hardness test is a superficial determination
only measuring the condition of the surface contacted. The
3. Terminology results generated at that location do not represent the part at
3.1 Definitions: any other surface location and yield no information about the

3.1.1 calibration—determination of the values of the sig- Material at subsurface locations.
nificant operating parameters of the instrument by comparison A GENERAL DESCRIPTION OF INSTRUMENTS

with values indicated by a reference instrument or by a set of AND TEST PROCEDURE EOR LEEB HARDNESS
reference standards. TEST

3.1.2 Leeb hardness numbefra number equal to the ratio of
the rebound velocity to the impact velocity of a 3-mm or 5-mms5, Apparatus
(based on the type of impact device) diameter tungsten carbide

ball or diamond tipped impact body, multiplied by 1000, 5.1 The instrument used for Leeb hardness testing consists

of (1) an impact device that is equipped with a tungsten carbide
L= Rebound Velocity 1000 ball or synthetic diamond tipped impact body, an induction coil
Impact Velocity velocity measuring assembly, and a support ring, agjign
The Leeb hardness number is followed by the syntdbl  electronic digital display hardness indicating device.
with one or more suffix characters representing the type of 5.2 Impact Devices-There are six types of impact devices
impact device. used in Leeb hardness testing. These ardtheC, D+15, G,
3.1.3 Leeb hardness testa dynamic hardness test method C, and theE impact units. Brief descriptions of the types of
using a calibrated instrument that impacts a spherically shapegevices and their common applications are given in Table X1.1
carbide ball or diamond tipped body with a fixed velocity in Appendix X1.
(generated by a spring force) onto a surface of the material 5.3 Summary of Test MethedDuring a hardness test, an
under test. The ratio of the rebound velocity to the impacimpact body with a spherically shaped tungsten carbide or
velocity of the impact body is a measure of the hardness of thdiamond tip impacts under spring force, the test surface from
material under test. which it rebounds. The impact and rebound velocities are
3.1.4 surface finish—all references to surface finish in this measured when the impact body is approximately 1 mm from
test method are defined as surface roughness (thiaiss  the test surface. This is accomplished by means of a permanent
magnet mounted in the impact body which, during the test,
* This test method is under the jurisdiction of ASTM Committee A-1 on Steel, move_s throth a coll in the_ Impact device and induces an
Stainless Steel, and Related Alloys and is the direct responsibility of Subcommitte€l€Ctric voltage on both the impact and rebound movements.
A01.06 on Steel Forgings and Billets. These induced voltages are proportional to the respective
Current edition approved Jan. 10, 2000. Published February 2000. Originallympact and rebound velocities. The quotient of these measured

published as A 956-97. Last previous edition A 956-97. . . -
2 Annual Book of ASTM Standardéol 14.02. voltage values derived from the impact and rebound velocities,
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multiplied by the factor 1000 produces a number whichimpacts), the instrument shall be verified as specified in Part B.
constitutes the Leeb hardness value. Any instrument not meeting the requirements of Part B shall

6. Test Piece not be employed for the acceptance testing of product.

6.1 Form—The Leeb hardness test is acceptable for steel3. Procedure

cast stee], and cast iron_with varyi_ng shapes and_sizes. 8.1 Test Method-To perform a hardness test, the impact
6.2 Thickness and WeightThe thickness and weight of the qeyice is connected to the indicator device and the instrument

test piece shall be considered when selecting the impact devige 1med on. The impact device, while not in contact with the
to be employed. The following guidelines are offered asyg; piece, is held firmly with one hand and the charging tube
minimum weights and sizes of test pieces for selecting thes gepressed with the other hand until contact is felt. The
proper test equipment. Test pieces of weights less than thgarging tube is allowed to slowly return to the starting

minimum or pieces of any weight with sections less than the,qgition. The impact body is now in its loaded or locked

minimum thickness require rigid support and coupling to aysition. After placing the impact device on the test surface,
thick, heavier non-yielding surface to resist the impact of thetrigger the impact body by exerting a light pressure on the

device. Failure to provide adequate support and coupling wilta|jaase hutton. The Leeb hardness value is read on the indicator
produce test results lower than the true hardness value.

device.
Impact Device Weight (min) or Thickness (min) 8.2 Alignment—To prevent errors resulting from misalign-
D, DC, D+15, E 15 1b (5 kg) Y in. (3 mm) ment, the base support ring of the impact device shall be held
G 40 Ib (15 Kkg) % in. (10 mm) snugly and perpendicular to the surface of the test piece.
¢ 41b (1.5 kg) ¥azin. (1 mm) 8.3 Impact Direction—The impact device is calibrated for

6.3 Curvature—Test pieces with curved surfaces may bethe down vertical impact direction (perpendicular to a horizon-
tested on either the convex or concave surfaces providing th&l surface). For other impact directions such as 45° from the
this radius of curvature of the specimens is matched to the siZgorizontal plane or from underneath, the measured hardness
of the support ring and is not less than 2 in. (50 mm) for@e values will require adjustment (see 9.2). Some newer models
impact device or %isin. (30 mm) for other impact devices. —automatically compensate for test direction.

6.4 Surface Finish/Preparation-The test surface shall be 8.4 Spacing Indentatiors-The distance between any two
carefully prepared to avoid any alterations in hardness causeahpact points shall not be less than two diameters edge-to-
by heating during grinding or by work hardening during edge. The distance between the impact point and a specimen
machining. Any paint, scale, pits, or other surface coatinggdge shall not be less than three diameters edge-to-edge. No
shall be completely removed. The surfaces to be tested shall point shall be impacted more than once.
smooth. Failure to provide adequate surface finish will produce 8.5 Reading the Leeb InstrumentHardness values in Leeb
questionable test results. Coarse finishes will tend to lower thenits are read directly on the electronic display of the indicator
measured value. It is recommended that the test surface Isievice. The indicated value is automatically replaced with the
machined or ground and polished to the following finishesnext test impact result.

(The grinding wheel grit size shown for each finish is offered 8.6 Number of Impacts-Five impacts in an area of approxi-

for guidance in achieving the finish noted.) mately 1 in? (645 mn?_) shall constitute a test. If the material
Impact Device Surface Finish—Ra Grit Size (Approx.) being tested_ls con3|d_ered to _be nonhomogeneous (for ex-
(max) ample, cast iron) ten impacts in an area shall be made to
D, DC, D415, £ 63 yin. (2 um) 200 constitute a test.
g igou:ﬁ_”'(&“umm)) 533 9. Calculation of Hardness Result

6.5 Magnetic Fields—Performance of the Leeb hardness 9.1 The hardness test result shall be the arithmetic average

test on parts with a residual magnetic field may affect thePf the five indjvidual impact.rea(.jings in the mt_easuring area.

results. It is recommended that any residual magnetic field be 9-2 Correction for Test Directior- When using an Leeb

less than 4 G. instrument without automatic compensation for test direction,
6.6 Vibration—Vibration of the test specimen may affect the the correction value for direction of test impact is to be

results of the Leeb hardness test. It is recommended that thisiPtracted from the average value determined for the measur-
test be performed with the test piece at rest. ing area. This correction value can be determined in accor-

6.7 Temperature-The temperature of the test piece may dance with Tables 1-6.
affect the results of the test. In addition, this effect may be; 5 conyersion to Other Hardness Scales or Tensile
different for dlffe_rent materials. Testing to this pro_cedure shall Strength Values
be performed with the temperature of the test piece between . . .
40°F (4°C) and 100°F (38°C). At temperatures outside this 10.1 There is no direct correlation between the Leeb hard-
range, the user shall develop a temperature correction for {HAESS test principle and other. hardness methods or a tensne
specific material being tested. strength test. All such conversions are, at best, approximations
o and therefore conversions should be avoided except for special
7. Verification of Apparatus cases where a reliable basis for the approximate conversion and
7.1 Verification Method-Prior to each shift, work period, the accuracy of the conversion has been obtained by compari-

or use and following a period of extended continuous use (1008on testing. No conversions shall be employed without specific
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