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Standard Test Method for

Indentation Hardness of Aluminum Alloys by Means of a
Barcol Impressor’

This standard s issued under the fixed designation B648; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A numben in paentheses indicates the year of last reapproval. A
superscript epsilon (¢) indicates an editorial change since the last revision or reapproval.

5' NOTE—appendix X1 was moved to appear one page in October 2015,

1. Scope

I.1 This test method covers the determinatio
hardness of aluminum alloys using a Barcol Tmps
No. 934-1.

b0
sland:ud Neo olhu units ol mmsulumnl*ﬁ; fincluded in this
standard.

1.2.1 Exception—The values given in .p’an.nlhz.sus ah{!

information only.
Nore 1—Another model, No. 935, is for asc on plastioss but
included in this test method and should ygidiused bdr ol
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bility of regulatory limildridyissprior 10 us
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2. Referenced Dnrumems

2.1 ASTM Standards:*

E6 Terminology Relating o Muhnds ofl

E10 Test Method for Brinell Hardness o

E18 Test Methods for Rockwell Hardnegs of dekdfe Ma-
terials

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

E691 Practice for Conducting an Inluldbmdlmv Study (o
Determine the Precision of a Test Method

3. Terminology
3.1 Definitions—The definitions of (erms relating to hard-
ness (esting appearing in Terminology E6 shall be considered

UThis test method is under the jurisdiction of ASTM Conmmitee BOT on Light
Metals and Alloys and is the direct responsibility of Subcommitiee BOT.05 on
Testing.

Curvent edition approved Ot. 1, 2015. Published October 2015. Originally
approved in 1978. Last previous edition approved in 2010 as B648 - 10. DOI
10.1520/B0648-10RISEOL.

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

as applying (o the terms used in this test method.

4. Significance and Use

4.1 The Barcol Tmpressor is portable and thetefore useful
for in situ determination of the hacdness of fabricated parts and
individual test specimens for production control purposes.

328 This (st method should be used only as cited in
plamiie.nmluml specitications.

I’SW%!"“S

rcol Impressor, Model 934-1— See Fig. | and Fig. 2.

K Q' Imi('m‘or The indentor shall consist of a hardened steel

+stppeated cone having an angle of 26° with a flat (ip 0.157 mm

£ *{0.0062 in.) in diameter. It shall fit into a hollow spindle and be
held down b\ a spring-loaded plunﬂu See Fig. 2.

53 Md&‘&lmg Dcvtt‘eﬁTha lﬁdualmg dial shall have

100

6. Test Parts Dl‘.SPecnmen .
6.1 The testing area s fall be smuolh clean, and free of
anical damage. The sucf may be lighly polished o
eliminate scratches or die lines. It shall be such that it can be
essentially perpendicular to the indentor during (he test.

13

lore 2—The effect of curvature of the test specimen on the Barcol
Impressor readings is presented in Appendix X1, Fig.

6.2 Dimensions—Test parts or specimens shall be at least
1.5 mm (Vs in.) thick and large enough to ensure a minimum
distance of 3 mm (% in.) in any ditection from the indentor
point to the edge.

7. Calibration

7.1 With the plunger upper guide backed out until it just
engages (he spring. place the impressor on a glass surface and
press down until the penetrator point is forced all the way back
into the lower plunger guide. The indicator should then read
100 = 1. I it does not, loosen the locknut and turn the lower
plunger guide in or out to obtain a reading of 100.
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FIG. 1 Barcol Impressor, Model 934-1

7.2 Read the hardness of a “hard” aluminum .aili)y:n;fgrgnce
disk supplied by the manufacturer of the impgassos shgls if
necessary, adjust so that the reading is w1lhmihé Hﬂgé mléd

on the disk.
TABLE 1 Sample
Variance of the Average
Hardness, . Coefficient .
M-034-1 [leading o Varation, V;"am'd
e fariance th v
50 766
60 139
70 112
80 085

3 Repeat the proc‘ess 111.}1 “soft” re‘fg@;e disk. :

7.4 If the reference readmgq ;qm{ be ol:tpixiéi subseq@m
measurements are not valid.

8. Procedure

8.1 Support the test parts or specime:fésé 23 sharle
surface if they are likely to bend or deforth?fitdey sth¢ Pressure
of the indentor (Note 3). The indentor must bé pfiidticular to

the surface being tested. W

Nore 3—Curved surfaces may be more difficult to support. When the
load is applied, bending and spring action in the part or specimen should
be avoided.

8.2 Grasp the impressor firmly between leg and point sleeve
and set both on the surface to be tested. For irregular parts or
small specimens this may require the impressor leg to be
shimmed so that the indentor will be perpendicular to the test
surface.

3 Quickly apply by hand sufficient pressure (4 to 7 kg, or
10 to 15 1b) on the housing to ensure firm contact with the test
specimen and record the highest dial reading to the nearest 0.5
division (Note 4). Take care to avoid sliding or scraping while
the indentor is in contact with the surface being tested.

Nore:4—For relatively soft materials, the dial may indicate some drift
toward lower numbers with time after the initial pressure. For this reason

Copyright ASTM Interhatonal
Provded by IHS undé fcense with ASTM

it is recommended that readings be made quickly and that the highest
observed value be used.

8.4 Impressions should not be made within 3 mm (%% in.) of
the edge of the part or specimen or of other impressions.

9. Report

9.1 The report shall include the following:

9.1.1 Identification of material tested,

9.1.2 Model and serial number of impressor,

9.1.3 Number of readings taken,

9.1.4 Average of hardness values rounded to the nearest
whole scale reading, and

9.1.5 Date of test.

10. Precision and Bias

10.1 The precision of this test method is based on an
interlaboratory study of B648, conducted in 2008. Each of five
laboratories tested a total of four alloys. Every test result
represents the average of three individual determinations.
Three test results (9 total test readings) from every laboratory
were analyzed in order to determine the precision statistics
listed below. Except for the limited number of replicates
available from some laboratories, Practice E691 was followed

. fqrethe design and analysis of the data; lhe details are given in
ASTNE Research Report No. BO7- 10022

AR >} E.Repeatabtltry limit (r)=Two test results obtained
So willia

Iaboralory shall be judged not equivalent if they
more than the “r” value for that material; “1” is the
v *rep ing the critical between two test
L L& for the same material, obtained by the same operator
W8y the same equipment on the same day in the same
faboratory.

10.1.1.1 Repeatability limits are listed in Table 2.

10.1,2 Reproducibility linit {R}—Two test results shall be
judged ratrequivalent if thgy diffgr by more than the “R” value
for thatrpagerial; “R” is theSihjerval representing the critical
differeddd Jbetween lwo.ﬂﬁ “esults for the same material,
obtainad by different ope: using different equipment in
differént laboratories. seeey

10.1.2.1 Reproducibility limits are listed in Table 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 10.1.1 and 10.1.2
would normally have an approximate 95 % probability of being
correct, however the precision statistics obtained in this ILS
must not be treated as exact mathematical quantities which are
applicable to all circumstances and uses. The limited number
of materials tested, and laboratories reporting replicate results,
guarantees that there will be times when differences greater
than predicted by the ILS results will arise, sometimes with
considerably greater or smaller frequency than the 95 %
probability limit would imply. The repeatability limit and the
reproducibility limit should be considered as general guides,
and the associated probability of 95 % as only a rough indicator
of what can be expected.

3 Supporting data have been filed at ASTM International Headquarters and may
be obtained by requesting Research Report RR:BO7-1002.
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Material Average® + o+ Reprodub iy 3 Repeatability Reproducibility
Rl Gl Limit Limit
X r
300302 60.282 1.671 3.678
5052-H32 73.784 1.197 1.574
6061-T6 83.347 1.879 3.862
7075-T6 92.211 1.461 2.075

“ The average of the laboratories’ calcul

102 Bias—At the time (?l’ﬂﬂ?.i'llﬂ}'. there W}di.ﬁd “Auuplcd H
reference material suitable for ddinidg the babdd 134
method, therefore no statement of Bias s being m

103 The precision statement was determingd

G examination of 60 results. from five labg
four alloys described below.

3003-02 - Alcoa Rolled Plate 0.250° x 12° x12° from 48°

wide production

5052-H32- Alcoa Rolled Plate 0.250" x 12" x12” from 48" RY

wide production

6061-T6 - Kaiser Rolled Plate 0.250" x 12" x12'from 48"

wide production

7075-T6 - Kaiser Rolled Plate 0.250" x 12" x12'from 48"

wide production
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APPENDIX

(Nonmandatory Information)

X1. EFFECT OF CURVATURE OF TEST SPECIMEN ON BARCOL IMPRE:

SOR READIN¢

X1.1 The effect of curvature on the results of Barcol

Impressor tests on sheet is illustrated in F

By 1HS

X1

ASTM Intemational takes o position respecting the validy of any patent rights asserted in connection with any item mentioned

2863548 MiAoE wiTH LoSmiﬂbINAL AXIS OF
MIRESSOR NORMAL TOPKISSQF CURVATURE

BARCOL JMPRESSOR READING

R E, ———~iser3——
tu ‘“m‘m RADILS "+ ¢ TRgHES
‘Bareal Impressor Reatiings—

m !hrs  standard, Users of this slandards Watlvised that determination of the validity of any such patent rights, and the risk
of such rights, are ibil

This standard is subject fo revision at any ime by the responsible technical committee and must be reviewed every five years and
ifnot revised, either withdrawn. Your. for revision of orfor additional standards
and should be addressed to ASTM international Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. if you feel that your comments have nof received & fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.
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