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INTEANATIONAL

Standard Test Method for
Indentation Hardness of Aluminum Alloys by Means of a
Webster Hardness Gage'

‘This standard is issued under the fixed designation B647; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A numbet in parentheses indicates the year of last reapproval. A
superscript epsilon (<) indicates an editorial change since the last tevision or reapproval.

1. Scope as applying to the terms used in this test method.
1.1 This test method covers the determination of mdernallon

hardness of aluminum alloys with a Webster harf[q‘c%;:é‘ge 4. Significance and Use
Model B. 4.1 The Webster hardness gage is portable and therefore
a8 useful for in situ determination of the hardness of fabricated
standard. No other units of measurement are.\hémﬂéd in ﬂﬁi parts and individual test specimens for production control
standard., " purposes. It is not as sensitive as Rockwell or Brinell hardness
1.2.1 Exception—The values given in parghtheses are for — MAChIgs; see 10.2.
information only. pad : "' ms stgst method should be used only as cited in
Nots 1—Two other modcls, A and B-75, arc in use, but a appl\uﬂﬂé _,u&m] specifications.
in this test method. Model A does not prouds D
hardness and Model B-75 covers only a part ofytié mgc.c.f
aluminum alloys.
1.3 This standard does not puyp 0, T
safety concerns, if any, a::oquw }x st main ppges: the frame, operating handle. and penetrator housing
responsibility of the user of {Risidhdard 1o tmzbltsh appro- a$mbly. The penetrator housing assembly includes the prin-
priate safety and health praril &2 ‘tipal working parts, including the penetrator, loading spring,
bility of regulatory limitationis adjusting nut, penetrator housing. .hnusm«r key, return spring,
and dial int a{or .

1.2 The values stated in SI units are to he ¥pg

2. Referenced Documents

2.1 ASTM Standards:*
E6 Terminology Relating to Methods of Mk
E 10 Test Method for Brinell Hacdness of M;
EI8 Test Methods for Rockwell Hardness ¢

(erials 5.4 The configuration of the Webster hardness gage is such
E177 Practice for Use of the Terms Precision al!IL Bias in that it is operated like a pair of pliers.

ASTM Test Methods
E691 Practice for Conducting an Interlaboratory %lud\ o

Determine the Precision ol a Test Method

el truncated cone.

wated from 1 to 20, and is
rlhe higher the reading. the
higher is the hardness of the e material.

5.5 The clearance between the penetrator and the anvil is
about 6 mm (¥4 in.), limiting the thickness of sample that can
be tested.

3. Terminology

. N . . 6. Test Parts or Specimens
3.1 Definitions—The definitions of terms relating to hard-

ness testing appearing in Terminology E6 shall be considered 6.1 Any part or piece of material greater than 1 mm (0.04
in.) in thickness and equal to or less than 6 mm (Y4 in.) in
thickness and with a clear flat area at an edge approximately 25

! This test wethod is under the jurisdiction of ASTM Commitee BO7 on Light by 25 mmn (1 by 1 in.) in size is suitable for test.

Metals and Alloys and is the ditect responsibility of Subcommittee BO7.05 on
Testing. 6.2 The surfaces shall be essentially parallel, smooth, clean,
Curent edition approved May 1, 2016. Published May 2016. Originally a1 free of mechanical damage. The test surface may be lightl
approved in 1984. Last previous edition approved in 2010 as B647 - 10. DOI: . - I g A Y gty

10.1520/B0647-10R16. polished to eliminate scratches or die lines.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or 6.3 The clear. flat area shall be such that there will be a clear
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM - y

Standards volume information, refer to the standard’s Document Summary page on  istance of at least 3 mm (%% in.) from the edge of the part or
the ASTM website. specimen.
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6.4 Parts or specimens with
also be tested it a round anvit ss'
Fig. 2.

7. Calibration
7.1 Zero Adjustment:

excepl for one of the reasons listed be]nw

7,122 The dial indicator is changed frol‘n:q
another, or

7.1.2.3 Excessive wear has taken place.

7.1.3 If an adjustment in zero is needed, turn the zero
adjustment screw below the indicator dial slowly (Fig. 3),
while operating the fester against the bare anvil and maintain-
ing handle pressure, until the hand of the dial indicator rests on
the zero line (which is located at the full-scale reading of 20).

INCORRECT
FIG. 2 Making the Test

CORRECT

Copyright ASTH Iniemational
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FIG. 3 Zero Adjustment Screw, A (indicated by arrow)

7.1.4 The zero adjustment should never be used to make the
indicator read correctly on a standard sample.

7.2 Load Spring Adjustment:

7.2.1 Measure the hardness of a standard sample of medium
to low hardness, either one furnished with the tester or one
developed from reference stock; the dial should show the
reading indicated for the standard within +0.5.

7.2.2 If the readings on the standard or the bare anvil, or
both, do not indicate the proper values, adjust the load spring
with the special wrench provided until agreement is reached
(Fig. 4).

8. Procedure

8.1 Place the test part or specimen between the penetrator
and the anvil, and apply pressure to the handle.
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curvature, use a round anvil and apply (8¢ ragé &
lhal the penelmlor 15 app]led nomnl-m-lhe est-su

e @enes

Q JO f‘

8.2 Apply sufficient pre;m Ip cause lhc' fiag face of the
penetrator housing to colud 14 Edbtact with td¢ Shithce of the
test part or specimen.

Norte 2—Excess pressure on the b
affect the reading, but neither is it necéskdry, as the Jardnds reads
determined solely by the spring deflection.

8.3 Read the hardness from the dial indi
reading to the nearest 0.5.

Nore 3—For relatively soft materials, the dial may makm;me drift
toward lower numbers with time, after the initial pressure: {t3is recom-

mended that readings be made quickly and that the highest observed value
be used.

9. Report

9.1 The report shall include the following:

9.1.1 Identification of material tested,

1.2 Model and serial number of hardness gage,

9.1.3 Number of readings taken,

9.1.4 Average of hardness values, rounded to the nearest
half division, and

9.1.5 Date of test.

10. Precision and Bias

10.1 The Webster hardness gage. Model B. is useful for
hardness measurements of material in the range from 3003-0 to
7075-T6 representing a range in Rockwell hardness from about
5 HRE to 110 HRE.

10.2 The application of portable impressors. such as the
Webster, will produce greater variation in hardness readings
than standard fixed frame procedures, such as Test Methods
E10 and EIR. Further, since the scale of the Webster hardness
gage, Model B, has 20 divisions compared to 110 for the
Rockwell E scale, it is also less sensitive than the Rockwell
scale.

10.3 The variation in readings that results trom the applica-
tion of the Webster hardness impressor has not yet been
established.

104 The precision of this test method is based on an
interlaboratory study of B647. conducted in 2008. Each of five
laborataries tested a total of four alloys. Every “test result”
Spickeiss the average of three individual determinations.
et 'rygg]ls (9 total test readings) from every laboratory
syere* 021yed *in order to determine the precision statistics
Isted bpldw. Practice E6Y1 was followed for the design and
analysis b The data; Ihe details are given in ASTM Research
Repart No. B07-1001.°

{)45 Repeatability limit (r}—Two test results obtained

M l;m' one laboratory shall be judged not equivalent it they
»ifter by more than the “r™ value for that material; 1™ is the
interval represgnting the critical difference between two test
results for” {He Same material, obtaidéd by the same operator
using the 3ame. equipment $ne &’ same day in the same
laboratorys

.1.1; Repeptability liei isted in Table | below.

104. ".Repmmmdllv limif W—T\w test results shall be
judged not equivalent if they difter by more than the “R™ value
for that material; “R™ is the interval representing the critical
difference between two test results for the same material,
obtained by different operators using ditferent equipment in
different laboratories.

104.2.1 Reproducibility limits are listed in Table 1 below.

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

104.4 Any judgment in accordance with 1041 and 10.4.2
would normally have an approximate 95 % probability of being
correct, however the precision statistics obtained in this ILS

* Supporting data have been filed at ASTM Internationsl Headquarters and may
be obtained by requesting Research Report RR:BO7-1001.

TABLE 1 Summary Statistics for Webster Hardness (Webster Scale Units) From Tests On Several Materials

Material Average* o y
Standard Deviation Standard Deviation Limit Limit
X s, 3 r R
3003-02 4.639 0.078 1.128 0.218 3.157
5052-H32 10.356 0.546 1.665 1.529 4.663
6061-T6 16.172 0.286 0.380 0.801 1.063
7075-T6 19.028 0.096 0.096 0.269 0.269

“The average of the laboratories’ caloulated averages.
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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 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. Consider the repeatability limit and the repro-
ducibility limit as general guides, and the associated probabil-
ity of 95 % as only a rough indicator of what can be expected.
5 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.

10.6 The precision statement was determined through sta-
tistical examination of 60 results, from five laboratories, on
four alloys. described below:

3003-02 - Alcoa Rolled Plate 0.250" x 127 x 12" from 48

wide production

5052-H32- Alcoa Rolled Plate 0.250" x 12" x 12" from 48"
wide production

6061-T6 - Kaiser Rolled Plate 0.250" x 12" x 12" from 48"
wide production

7075-T6 - Kaiser Rolled Plate 0.250" x 12" x 12" from 48"
wide production
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