
Designation: D 2583 – 95 An American National Standard

Standard Test Method for
Indentation Hardness of Rigid Plastics by Means of a Barcol
Impressor 1

This standard is issued under the fixed designation D 2583; 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 (e) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope

1.1 This test method covers the determination of indentation
hardness of both reinforced and nonreinforced rigid plastics
using a Barcol Impressor, Model No. 934-1 and Model No.
935.

1.2 The values stated in SI units are to be regarded as the
standard. The values given in parentheses are for information
only.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

NOTE 1—There is currently no ISO standard that duplicates this test
method.

2. Referenced Documents

2.1 ASTM Standards:
D 618 Practice for Conditioning Plastics and Electrical

Insulating Materials for Testing2

D 883 Terminology Relating to Plastics2

D 4000 Classification System for Specifying Plastic Mate-
rials3

D 4805 Terminology of Plastics Standards3

E 691 Practice for Conducting an Interlaboratory Study to
Determine the Precision of a Test Method4

3. Terminology

3.1 Definitions—For definitions of technical terms pertain-
ing to plastics used in this test method, see Terminology D 883
or Terminology D 4805.

4. Summary of Test Method

4.1 Model No. 934-1 is used for measuring harder materials
and Model No. 935 is used for measuring softer materials.

5. Significance and Use

5.1 The Barcol Impressor is portable and therefore suitable
for testing the hardness of fabricated parts and individual test
specimens for production control purposes.

5.2 For many materials, there may be a specification that
requires the use of this test method, but with some procedural
modifications that take precedence when adhering to the
specification. Therefore, it is advisable to refer to that material
specification before using this test method. Table 1 of Classi-
fication System D 4000 lists the ASTM materials standards that
currently exist.

6. Apparatus (Fig. 1 and Fig. 2)

6.1 Indentor—The indentor shall consist of a hardened steel
truncated cone having an angle of 26° with a flat tip of 0.157
mm (0.0062 in.) in diameter. It shall fit into a hollow spindle
and be held down by a spring-loaded plunger. See Fig. 2.

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

6.3 Calibration Standards—“Hard” and “soft” aluminum
alloy disks supplied by the manufacturer of the instrument.
Other disks should not be used, even if they are of the same
alloy and temper as the manufacturer’s disks, as the hardness
of aluminum may vary within any given alloy-temper param-
eter.

6.4 A smooth glass plate is also needed.

7. Test Specimens

7.1 The testing area shall be smooth and free from mechani-
cal damage.

7.2 Dimensions—Test specimens shall be at least 1.5 mm
(1⁄16 in.) thick and large enough to ensure a minimum distance
of 3 mm (1⁄8 in.) in any direction from the indentor point to the
edge of the specimen.

8. Preparation and Operation of Apparatus

8.1 The preparation and operation of Models 934-1 and 935
are identical. Place the impressor and the material to be tested
(or the calibration disk) on a solidly supported, flat, hard, firm
surface such as stone, metal, or ceramic. If softer supporting
surfaces are used, a falsely low instrument reading may occur.
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8.2 Set the point sleeve on the surface to be tested. Set the
legs on the same surface or on solid material of the same
thickness, so that the indentor is perpendicular to the surface
being tested. Grasp the instrument firmly between the legs and
point sleeve. Apply quickly, by hand, uniformly increasing
force on the case until the dial indication reaches a maximum
(Note 3). Take care to avoid sliding or scraping while the
indentor is in contact with the surface being tested.

NOTE 2—It is recommended that measurements be made with Model
934-1 when values above 90 are obtained with Model 935 and that
measurements be made with Model 935 when values less than 20 are
obtained with Model No. 934-1. Values below 10 using Model 935 are
inexact and should not be reported.

NOTE 3—Drift in readings from the maximum may occur in some
materials. This can be nonlinear with time.

9. Calibration

9.1 With the plunger upper guide backed out until it just
engages the spring, place the impressor on a glass surface and
press down until the point is forced all the way back into the
lower plunger guide. The indicator should now read 100. If it
does not, loosen the lock-nut and turn the lower plunger guide

in or out to obtain a 100 reading. Next, read 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 same with the “soft”
disk. If these readings cannot be obtained, subsequent mea-
surements are not valid.

10. Conditioning

10.1 Conditioning—Condition the test specimens at 236
2°C (73.46 3.6°F) and 506 5 % relative humidity for not less
than 40 h prior to test in accordance with Procedure A of
Practice D 618, for those tests where conditioning is required.
In cases of disagreement, the tolerances shall be61°C
(61.8°F) and62 % relative humidity.

10.2 Test Conditions—Conduct tests in the standard labora-
tory atmosphere of 236 2°C (73.46 3.6°F) and 506 5 %
relative humidity, unless otherwise specified in the test meth-
ods or in this test method. In cases of disagreement, the
tolerances shall be61°C (61.8°F) and62 % relative humid-
ity.

11. Procedure

11.1 Observing the precautions of Section 8, make measure-
ments on the specimens to be tested (Note 4). Impressions
should not be made within 3 mm (1⁄8 in.) of the edge of the
specimen or of other impressions.

NOTE 4—Curved surfaces may be more difficult to support. When the
load is applied, bending and spring action in the specimen should be
avoided.

12. Number of Readings

12.1 Application of the Barcol Impressor to reinforced
plastic (nonhomogeneous) materials will produce greater varia-
tion in hardness readings than on nonreinforced (homoge-
neous) materials. This greater variation may be caused mainly
by the difference in hardness between resin and filler materials
in contact with the small diameter indenter. There is less
variation in hardness readings on harder materials in the range
of 50 Barcol and higher and considerably more variation in the
readings of softer materials. On homogeneous materials, five
readings are needed to maintain a variance-of-average of 0.28
at a 60 Barcol reading; for the same variance-of-average at 30
Barcol, eight readings are needed. On reinforced plastics, in
order to maintain a variance-of-average of 0.78 at 60 Barcol,
ten readings are needed; and 29 readings are needed for the
same variance at the 30 Barcol level (Table 1).

NOTE 5—These findings were obtained with a round robin conducted in
a workshop with all participants present. Eight plastic materials of
different hardness were evaluated with six different Barcol (934-1)
Impressors.

13. Report

13.1 Report the following information:
13.1.1 Identification of material tested,
13.1.2 Conditioning of specimen,
13.1.3 Model number of impressor,
13.1.4 Number of readings taken,
13.1.5 Average of hardness values rounded to the nearest

whole scale reading, and

TABLE 1 Recommended Sample Sizes to Equalize the Variance
of the Average for Model No. 934-1

Homogeneous Material

Hardness
M-934
Scale

Reading
Variance

Coeffi-
cient of
Varia-
tion, %

Variance
of

Average

Minimum
Number of
Readings

20 2.47 2.6 0.27 9
30 2.20 1.7 0.28 8
40 1.93 1.3 0.27 7
50 1.66 1.1 0.28 6
60 1.39 0.9 0.28 5
70 1.12 0.8 0.28 4
80 0.85 0.7 0.28 3

Nonhomogeneous Material
(Reinforced Plastics)

30 22.4 2.9 0.77 29
40 17.2 2.2 0.78 22
50 12.0 1.7 0.75 16
60 7.8 1.5 0.78 10
70 3.6 1.2 0.75 5

FIG. 1 Barcol Impressor
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