Designation: D2583 - 13a

Standard Test Method for

Indentation Hardness of Rigid Plastics by Means of a Barcol

Impressor’

This standlard is issued under the Gxed designation D258

 the number immediately following the designation indicates the yoar of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the yeac of last reapproval. A

superscript epsilon (e) indicates an editorial change since the last revision or ceapproval

s standard has been approved for use by agenicics of the LS. Depariment of Defense.

1. Scope*

1.1 This test method covers the determination of i
hardness of both rcinforced and nonreinforced rigi
using a Barcol Tmpressor, Model No. 934-1 an
933,

2 The values staed in ST units are 1086
standard. The values given in parentheses a
only.

1.3 This standard does not purport 10
safety concerns, if any. associated witlh
responsibility of ihe user of this siandard 18
priate safery and health practices and d(’turm
Diliry of regulatory limitations pri

ﬂ’ss all Uf the
use. It I
Stabli

Notr 1—There is no known

2. Referenced Documents;

Determine (he Precision of a Test Metd

3. Terminology

ing to plastics used in this test method, see Tern'is

4. Summary of Test Mcthod

4.1 A material’s surface hardness is determined through the
usc of a Barcol Impressor. The relative depth of penetration of

 This test method is under the jurisdiction of ASTM Commilice D20 on Plastics
and is the direct responsibility of Subcommittee 120,10 on Mechanical Properties.

Current odition approved Scpt. 1. 2013, Published Scptember 2012, Originally
approved in 1967, Last provious cdition upproved in 2013 as D283 - 13, DO
LO.1520/132583-13A,

lioe referenced ASTM standards, visic the ASTM website, www.asim.org, or
contaet ASTM Cuslomer Service at service@astm.org. For Annual Book of ASTM
Standards volune information, refer to Lhe standard”s Document Summary page on
the ASTM website.

*A Summary of Chunges s

the Tmpressor’s indentor provides a comparative measure of
the material’s hardness. The Model No. 934-1 and Model No.
935 Barcol lmpressors are de ignated for use with pld\[lt

Model No. 934-1 is used for medsunng‘ harder materials and
the Model No. 935 is used for measuring softer materials.

5.

Significance and Use

5.4:4Fhe Barcol Imprcssor is portable and therefore suitable
c hardness of fabricated parts and individual (est
sduction control purposes.

ceding with this test method. reference shall

ation System D000 lists the ASTM material
curremlv exist. Any test specimen preparation,
. Of re\'rinu pu.mmelers or c()mhinurion

0 157 mm (0.0062 in. ) in diantoter. 1t shdll fit into a hollow
spmdle and be held down by a spring-loaded plunger. See Fig.

6.2 Indicating Device—The indicating dial shall have 100
divisions, each representing a depth of 0.0076-nun (0.0003-in.)
penctration, The higher the reading is, the harder the material

6.3 Calibration Standards—"Hard” and “soft” aluminum
alloy disks supplicd by thc manufacturer of (he instrument,
Other disks should not be used, even if they are of the same

3'I'e sole source of supply of the apparatus known 1o the commiittee at this time
is larothermi/Barber-Colma 41-1° Miller Deive, Leeshurg, VA 20175-8993. It
you aro aware of allemative supplicrs, ploase provide this information 1o ASTM
Tnternational Headguaners. Your comments will receive careful consideration al a
meeting of the responsible technical committee.! which you may artend.

clion uppears at the end of this standard
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lower plunger guide. The indicator should now read 100, Tr it
docs not, loosen the lock-nut and turn the lower plunger guide
in or out 0 oblain a 100 rcading. Next, rcad the “hard™
aluminum alloy disk supplied by the manufacturer of the
Impressor and, if necessary, adjust so that the reading is within
the range marked on the disk. Then do the sanie with the “soft”
disk. If these readings cannot be obrained. subsequent mea-
surements are not valid.

10. Conditioning

10.1° Conditioning—Condition the (est specimens at 23 *+
2°C (734 = 3.6°F) and 50 £ 10 % relative huniidity for ar
least 40 h prior 1o test in accordance with Procedure A of
Practice D618, unless otherwise specified by the contract or
relevant ASTM material specification. In of
disagreement, the tolerances shall be =1°C (£ [.8°F) u.ml *5
% relative humidity,

10.2 Zest Conditions—Conduct tests in the standard lahora-
tory atmosphere of 23 = 2°C (73.4 + 3.6°F) and 50 = 10 %
relative humidity, unless otherwise specified by the contract or
relevant ASTM  material  specification. Tn cases of
disagreement, th tolerances shall be =1°C (£ 1.8°F) and +35

FIG. 1 Barcol Impressor

alloy and emper as the manufacturer’s disks,
of aluminum varics within any given alloy-tes

64 A smooth glass plate is also needed.

7. Test Specimens

7.1 The testing arca shall be smooth and [ from mecha;
cal defects.

7.2 Dimensions—Test specimens shall be 8¢ .
(Y16 in.) thick and large enoug tmade within 3 mm (Y in.) of the cdge of the
of 3 mm (¥ in.) in any dirccticy f f 1 other indentations,

rved surluces are more difficult to supporl. When the load

8.1 The preparation
are identical. Place the;
(or the calibration disk +
surface such as stone, metal
surfaces arc used, a falsc low

jinations of hardness at
aced according to the

ressor (o reinfored plastic
arealer variation in hardness
eadings than on non-réiaforced (hoReEEREBRS) matorials. This. reater
variation Is mainly caused hy the difference in hardness between resin and
filler materials in contact with the small diameter indentor.

13. Report

13.1 Report the following information:
13.1.1 Tdentification of material tested.
1.2 Conditioning of specimen,
13.1.3 Maodel number of Tmpressor,
Notr 2—Tt is rccommended that measurements be made with the 1.4 Number of readings taken,
Model 934-1 Impressor when values above 90 are obtained wilh the 1.5 Average of hardness values rounded to the nearest
Model 935 Impressor and (hut measurements be made with the Model 935 whole scale readine,
Tmpressor when valucs less than 20 arc obtained with the Model No. 13.1.6 Date of l;sl. and

934-1 Tmpressor. Values below 10 using the Model 935 Tmpressor are . .
inexact and should nol be reported. 13.1.7 Test method nuniber and published/revision dare.

Nore 3—Drill in readings [rom the maximum oceurs in some malerials
and can be nonlincar with time.

reaches a maximum (Note 3). Take care to avoid sliding or
scraping while the indentor is in contact with the surface being
tested. Record the maximum reading.

14. Precision and Bi

- . 14,1 No precision statement using Model 935 can be offered
9. Calibration , -
at this time.
9.1 With the plunger upper guide backed out until it just
engages the spring. place the Impressor on 2 glass surface and 1 Supponting data have boen liled st ASTM International Headquarters and may
press down until the point is forced all the way back into the be ohtained hy requesting Research Repore RR:132(0- 1087
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PLUNGER UPPER GUIDE NUT

INDICATOR SPRING PLUNGER
CASE & FRAME

ASSEMBLY

SPRING SLEEVE

POINT SLEEVE

LOWER PLUNGER GUIDE
STOP RING

SPRING
im of Barcol Impressor

TABLE 1 Preci

n Data for Model No. 934-1

Values in Units of Barcol Hardness

14.2 Tablc 1 is based on a round robin congigd:
in accordance with Practice E691. involvi

Material

(ested by nine laboratories using Model N Average sA S i° iF
material, all the samples were prepared at 35 104 293 3 8
laboratory obtained three test results for cacl 39 0.95 375 3 n

. jals sb . he indicated b ‘ 44 111 225 3 &
materials shown, the indicated number o 55 145 193 a 5
nations were averaged to calculate each test're: 61 1.14 215 3 5

Material standard deviation of the average

joratories standard deviation of the average.

SAN
BMC
SAN reinforced with 20 % g
Polyester Mat Laminate (the
SMC (sheet molding compéigs

(Warning—The fol

pu’mon: using different
—The samples repre-
egarded as not having
red by more than the

robin and may not be representative of othes g
laboratories. Users of th equivalent hardness if the test
1 value for thar material and condition.

14.3.3 Any judgment in accordance with 14.3.1 and 14.3.2
il wch would have an approximate 95 % (0.95) probability of being
correct.

their laboratory and materials., or between spei
The principles of 14.3 — [4.3.3 would then be
data.)
143 Concept of T, and Ie—T1 S, and S were calculated 14.4 Bias—There are no recognized standards on which to
from a large enough body of data. and for test results that were base an estimate of bias for (his (est method.
averages from the numbers of determinations stated in 14.2:
14.3.1 Repeatability, 1{Comparing (wo test results for the
same material, obtained by the sume operator using the same 15.1 Barcol Hardness Tmpressor; Models 934-1 and 9.
Barcol Impressor on the same day)}—The samples represented hardness: indentation hardness: rigid plastis

15. Keywords
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SUMMARY OF CHANGES

Committee D20 has identified the location of selected changes (o (his standard since the lastissue (D25383 - 13)
that may impact the usc of this standard. (September 1. 2013)

(1) Revised Note 5 regarding expected variation between
homogeneous and non-homogeneous materials.

Commirtee D20 has identified the location of selected changes to this standard since the last issue (D2583 - 07)
that may impact the use of this standard. (March 15, 2013)

(4} Revised 10.1 and 10.2 to reficet current (olerances for  (2j Revised 2.1 and Nole 5 on the “Number of Readings™ (o
standard (emperature and relative humidity conditions for reflect a simplified “minimum of 10™ measurement.
laboratory atmospheres according (o Practice D618 (Procedure (3) Deleted old Table 1.

A) (4) Renumbered Table 2 and corrected the reference in 14.2,

ity of any patent rights asserted in connection with any item mentioned
shat determination of the validity of any such patent rights, and the risk

ASTM Intesnational takes no position respec

ible technical committee and must be reviewed every five years and

Invited either for revision of this standard or for additional standards

‘bur comments will receive careful consideration at a meeting of the

.adiments have not received a fair hearing you should
below.

West Conshohocken, FA 19428-2959.
iy e toitained by contacting ASTM at the above
He-mail); or through the ASTM website
{wwinastm.org). Permrssl om the Capyright Clearance Center. 222
FRosewood Drive, Dan)
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