This international standard was developed in accordance with internationally recognized principles on standardization established in the Decision on Principles for the
Development of International Standards, Guides and Recommendations issued by the World Trade Organization Technical Barriers to Trade (TBT) Committee.

QGPIM/) Designation: A833 - 19
1L

|l

INTERNATIONAL
Standard Test Method for
Indentation Hardness of Metallic Materials by Comparison

1

Hardness Testers
This standard is issued under the fixed designation A833; 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 (g) indicates an editorial change since the last revision or reapproval.

1. Scope* A370 Test Methods and Definitions for Mechanical Testing

of Steel Products

E10 Test Method for Brinell Hardness of Metallic Materials

E177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods

E691 Practice for Conducting an Interlaboratory Study to
Determine the Precision of a Test Method

1.1 This test method covers the determination of.indentation
hardness of metallic materials using compari ardness
testers.

1.2 This test method applies only to those |
son hardness testers that use test bars that
ized according to Test Method E10 as a b

1.3 Calibration of test bars, used fo 3. Terminology

mine hardness numbers, is also covered

1.4 The impression force used durin
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turer’s instructions. )

1.5 The values stated i
standard. No other units @
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1.6 This standard é
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? piipiori itk The comparative hardness test is an empirical dynarpic
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dance with internationally recognized p
ization established in the Decision
Development of International Standard
mendations issued by the World Trade
Barriers to Trade (TBT) Committee.

@stiFis: at a specific location on a
test part may not represent the physical characteristics of the
hnical whole test part or end product.

5. Apparatus

2. Referenced Documents 5.1 Comparison hardness testers are used principally for
21 ASTM Standards-? testing articles that are too large or unwieldy to be tested in the
usual types of testing machines, for testing parts of fixed
structures, or for testing under any conditions that require that
! This test method is under the jurisdiction of ASTM Committee AO1 on Steel, the indenting force be applied in a direction other than vertical.
Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee 5.1.1 Required equipment includes an apparatus that con-
A01.13 on Mechanical and Chemical Testing and Processing Methods of Steel tains the impression ball and a slot or spacing to insert the test
Products and Processes. b truct t lv the i t ( 1) d . i
Current edition approved Nov. 1, 2019. Published December 2019. Originally dl,'a BIUCIUTS 10 .apDiy ellmpac anV_l ’ afll AN HMpactng
approved in 1984. Last previous edition approved in 2017 as A833 —17. DOL: tool, normally a hammer. This apparatus is designed to allow a
10.1500/80833:19. N _ ball impression to be produced on the standard rod simultane-
For referenced ASTM sta.ndards, Vl.Slt the ASTM website, www.astm.org, or ously with one produced on the piece to be tested. Comparison
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM ¢ . . .
of the impression diameters together with the hardness of the

Standards volume information, refer to the standard’s Document Summary page on ; ’
the ASTM website. test bar is used to determine hardness of the test part.

*A Summary of Changes section appears at the end of this standard
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turer’s instructions. it
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standard.
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safety problems, if
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priate safety, health, “&#
mine the applicability of
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2. Referenced Documents
2.1 ASTM Standards:?

! This test method is under the jurisdiction of ASTM Committee AGL on Steel,
Stainless Steel and Related Alloys and is the direct responsibility of Subcommittee
A01.13 on Mechanical and Chemical Testing and Processing Methods of Steel
Products and Processes.

Current edition approved Nov. 1, 2019. Published December 2019. Originally
approved in 1984. Last previous edition approved in 2017 as A833 —17. DOIL:
10.1520/A0833-19.

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

A370 Test Methods and Definitions for Mechanical Testing
of Steel Products

E10 Test Method for Brinell Hardness of Metallic Materials

E177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods

E691 Practice for Conducting an Interlaboratory Study to
Determine the Precision of a Test Method

3. Terminology

tion is being performed.

cance and Use

resistance, ductility, heat
al characteristics of metal-
uality control and selection

agfmE:at a specific location on a
test part may not represent the physical characteristics of the
whole test part or end product.

5. Apparatus

5.1 Comparison hardness testers are used principally for
testing articles that are too large or unwieldy to be tested in the
usual types of testing machines, for testing parts of fixed
structures, or for testing under any conditions that require that
the indenting force be applied in a direction other than vertical.

5.1.1 Required equipment includes an apparatus that con-
tains the impression ball and a slot or spacing to insert the test
bar, a structure to apply the impact (anvil), and an impacting
tool, normally a hammer. This apparatus is designed to allow a
ball impression to be produced on the standard rod simultane-
ously with one produced on the piece to be tested. Comparison
of the impression diameters together with the hardness of the
test bar is used to determine hardness of the test part.

*A Summary of Changes section appears at the end of this standard
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5.1.2 The structure to convey the impact to the test bar,
impression ball, and test part is designed with the striking
surface for the impacting tool centered directly above the
location of the impression ball.

5.1.3 The apparatus may also be designed to include an
extension for stabilization.

5.1.4 The Brinell hardness of the test bar used, as deter-
mined by Test Method E10 and Test Methods and Definitions
A370, shall be within =10 % of the anticipated Brinell
hardness of the test part, and of the same general type of
material.

5.1.5 Impression Ball:

5.1.5.1 The diameter of the impression ball shail be 10 =
0.01 mm.

5.1.5.2 The ball shall be made from steel harden'
the range of 60 to 67 HRC and shall be capable
in a reasonable number of tests without incurring
could affect the results. Use of a tungsten cg
result in fracture or spalling of the ball. ‘

ithin

5.1.5.3 The ball shall be inspected reguIaQ
equipment manufacturer’s recommendations
racy.

6. Test Parts

6.1 Test parts by this;
greatly in form since i

times the depth of the indentation. The mini
at least two and one half times the diameter’

6.1.2 Finish—When necessary, the surfacet
impression is to be made shall be filed, ground mgghned, or
polished with abrasive material so that the edgé of the
impression shall be defined clearly enough to permit the
measurement of the diameter to the specified accuracy. Take
care to avoid overheating or cold working the surface. Suffi-
cient metal shall be removed to eliminate decarburized metal.

6.2 Support—All test parts shall be adequately supported to
prevent any movement or deflection during application of the
impact load.

7. Vei‘iﬁcation of Apparatus and Calibration of Test Bars

7.1 %f Verification of Apparatus—The hardness-testing appara-
tus (including test bars) shall be verified by performing tests on
Brine@l blocks that have been standardized according to the
requirements of Test Method E10.

7.1.1 Full verification of the apparatus shall be performed
prior to use when new, and upon replacement of the impression
ball. The full verification shall include testing at least one

Brinell test block 3 times. The average of the three measure-
ments shall be within =5 % of the Brinell value of the test
block.

7.1.2 Periodic verifications are recommended at the begin-
ning of each day the comparative tester is used, or during usage
as deemed necessary. Periodic verifications should be per-
formed using Brinell test blocks within =15 % of the expected
Brinell hardness of the test parts being tested. One measure-
ment is satisfactory for periodic testing. The result of the
periodic test measurement should be within =5 % of the
Brinell value of the test block to be considered to be in
compliance with this test method.

7.2 Calibration of Test Bars—The Brinell hardness of the
test bars shall be determined by the test bar manufacturer using
a 10 mm diameter ball and a 3000 kg load according to Test
Method E10 on each of the four faces of the test bar at
approximately the mid-length of the bar. If the test bar is too
soft to permit the use of a 3000 kg load, then a 1500 kg load
shall be used. The hardness values obtained shall not vary from
each other by more than =2 %. The ends of the bar shall be

perman fly marked with the average hardness value, as well

ded load if the 1500 kg load was used by the

a'pparatus on the surface
1y the impact load using

‘to apply a well guided,
ad and thus a double blow
by damaging the sharp

Note 1—A hammer weight of 2 to 5 Ib may be used instead of the
kilogram rating.

8.2 Impression Diameter—In order to achieve the published
precision level (see Section 10), impression diameters on test
part should fall between 3.0 and 4.0 mm. If a larger impression
is produced, the test bar may give way laterally and the test
result may be in error.

8.3 Measurements—Each impression shall be measured
twice with the measurements taken at right angles to each
other. The two diameters, determined with equipment in
accordance with 5.2, shall be within 0.05 mm of each other. If
the two measured diameters are not within 0.05 mm of each
other, then the test impression is deemed to be invalid and a
retest must be performed. The mean value of the two diameter
measurements (taken at right angles) is then used as the basis
for subsequent calculation as discussed in 8.4.

8.4 Determination of Test Part Hardness—Employing the
calculation device or mathematical equation supplied by the
manufacturer for the apparatus, determine the hardness of the
test part by using both (test bar and test part) impression
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TABLE 1 Hardness [HBC]

Note 1—Based on individual test determinations.

Five labs reported 12 replicates; three labs reported 11 replicates.

Repeatability Reproducibility e e ey

A

Material Average Standard Deviation Standard Deviation Repeatability Limit Reproducibility Limit
X S, Sg r R

Hardness Test Block Plate 197.8 11.0 12.9 30.8 36.2

A The average of the laboratories’ calculated averages.

TABLE 2 Average Hardness [HBC]
(See Supplementary Requirement S1)

zrhsem S.

Note 1—Based on the average of three individual test determi
Five labs reported four replicates; three labs reporte splicates.
Repeatat Reproducibility e N
A \
Material Average Standard B {&andard Deviation Repeatability Limit Reproducibility Limit
X Sg r R
Hardness Test Block Plate 197.4 9.6 19.1 26.9

A The average of the laboratories’ calculated averages.

diameters and the hardness of the test bar in acg

{r)—The difference between repetitive

e same operator in a given laboratory

the equipment manufacturer’s instructions. Annex#

details of typical formulae used in calculating the%i S

hardness.

8.4.1 See Supplementary Req
averaging to achieve greater rep

9. Test Report

9.1 The test report shall i
9.1.1 Indentation hardnes§i§
lated in 8.4 followed by the desi
hardness number of the test bar,

followmg

st method with the same apparatus under
g'conditions on identical test material within
time would, in the long run, in the normal and

| Repeatability can be interpreted as maximum dif-
ference between .o results, obtaingdisynder repeatability

9.1.1.1 The result shall be written 48 shown inziltz > o

example:
232HBC/240 where 232 is the hardness detéssiin

defined in 8.4 and 240 is the Brinell hardness o

9.1.2 Identification of the manufacturer’s equipi¥
9.1.3 Diameters of the impressions in the test part
bar.

10. Precision and Bias®

10.1 The precision of this test method is based on an
interlaboratory study of AS833, Standard Test Method for
Indentation Hardness of Metallic Materials by Comparison
Hardness Testers, conducted in 2015. Eight laboratories tested
a single reference hardness block. Test results were reported as
both individual determinations (12 from each participant) and
as the calculated average of three determinations (four from
each participant). Practice E691 was followed for the design
and analysis of the data; the details are given in ASTM
Research Report No. RR:A01-1005.

3 Supporting data have been filed at ASTM International Headquarters and may
be obtained by requesting Research Report RR:A01-1005. Contact ASTM Customer
Service at service@astm.org.

§Vapplymg the same test method in different laboratories using

different apparatus on identical test material would, in the long
run, in the normal and correct operation of the test method,
exceed the following values only in one case in 20.

10.1.2.1 Reproducibility can be interpreted as maximum
difference between two results, obtained under reproducibility
conditions, that is accepted as plausible due to random causes
under normal and correct operation of the test method.

10.1.2.2 Reproducibility limits are listed in Tables 1 and 2.

10.1.3 The above terms (repeatability limit and reproduc-
ibility limit) are used as specified in Practice E177.

10.1.4 Any judgment in accordance with statements 10.1.1
and 10.1.2 would have an approximate 95 % probability of
being correct.

10.2 Bias—At the time of the study, there was no accepted
reference material suitable for determining the bias for this test
method, therefore no statement on bias is being made.

10.3 The precision statement was determined through sta-
tistical examination of 93 individual test determinations, from
eight laboratories, on a single test block.
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Note 2—Various configurations of testers are available to perform a 11. Keywords
hardness test in accordance with this test method. All data contained in . . .
this Interlaboratory Study report was obtained with one particular type as 11.1 Brinell hardness; comparative hardness; comparative
defined in the Research Report. Use of differing equipment could affect hardness testers; metallic
precision.
SUPPLEMENTARY REQUIREMENTS
The following supplementary requirement(s) shall apply only when individually specified.
S1. Averaging of Hardness Values sion and Bias. The three individual readings shall be obtained

. 2 2
SIL.1 If greater precision is required, it is permissible to 10 & area not greater than [ in”.

report the hardness as an arithmetic average of three iiglividual
hardness determinations. See Table 2 in Section ] i

determined from the following equation, base son hardness of the test part,
10 mm diameter ball. However acti i ail hardness of the test bar,
apparatus used may use anoth #ul a;ﬁ'eter of impression in the test bar,
comparison hardness value a 2 imeter of impression in the test part.

B, =B, (10—

Committee AOI has identified th
that may impact the use of this sta

e (A833-17)

(1) Deleted former subsection 8.3.1.

ASTM Intemational takes no position respectifigithe validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeling of the
responsible technical commiftee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.
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