
� �r� Deslgnallon: D 2240 - 00

Standard Test Method for 
Rubber Property - Durometer Hardness 1

This stnndafd ,s issued under lhe fil<Cd designation D 2240; lhe number immediately following lhe dcsiglllltion indicales the year of 
original �dopti�n or, in _ tht: e.ase of rev_isi�n, lhe year of las! revision. A number in pan:nlhesa; mdica1es lhe year of last reapproval. A
superacnpt epsllon (�) md,cates ao ed.itonal ehange since lhe last revision or reapproval. 

Tlris s/011dard has bun approved for uu by age11cles o/ lhe Inpanment of Dtfense 

1. Scope

1.1 This test method describes eight types of rubber har<l­
ness measurement devices known as durometers: types A, B, 
C, D, DO, O, 00 and M. The procedure for determining 
indentation hardness of substances classified as thennoplastic 
elastomers, vulcanized (thermoset) rubber, elastomeric materi­
ais, cellular matel'ials, and some plastics is also described. 

1.2 This test method is not equivalent to other indentation 
hardness methods and instrument types, specifically those 
described in ASTM D 1415.

1.3 This test method is nol applicable lo the testing of 
coated fabrics. 

1.4 The values stated in SI units are to be regarded as 
standard. The values given in parentheses are for infonnalion 
only. Many of the stated dimensions in SI are direct conver­
sions from the U. S. Customary System to accommodate the 
instrumentation, practices and procedures that ex:isted prior to 
the Metric Conversion Act of 1975. 

1.5 Ali materiais, instruments, or equipment used for lhe 
detennination of mass, force or dimension shall have lraceabil­
ity to the National Institute for Standards and Tochnology, or 
other intemationally recognized organization para1lel in nature. 

1.6 This standard does not purport to address ali oj the 
safety concerns, if any, associated with its use. /t is the 
responsibility of the user oj this standard to establish appro­
priate sajety and health practices and detennine the applica­
bility o/ regulatory limitations prior to use. 

2. Referenced Document.s

2.1 ASTM Standards:
D 374 Standard Test Method for Thickness of Solid Elec­

trical Insulation2 

D 618 Practice for Conditioning Plastics and Electrical 
Insulating Materiais for Testing3 

D 785 Test Method for Rockwell Hardness of Plastícs and 
Electrical Insulating Materials2 

I This tesl meth.od is underth.ejurisdiction of ASTM Commiltcc OI I on Rubber
and is lh.e direct ICSpllIIS1bility of Subcommittee Dll.10 on Physical Tests. 

CUTrcnC edi11on approved May 10, 2000. Published August 2000. Otiginally 
published as O 2240 - 64 T. l.Jtst previoll5 edition O 2240- 9!1. 

2 Annrml Book of ASTM S/aadards, Vol !O.OI.
1 llnmml &oi< of ASTM Standards, \/oi OS.OI.

D 1349 Practice for Rubber-Standard Temperatures For 
Testing4 

D 1415 Standard Test Method for Rubber Property - Inter­
national Hardness4 

D 4483 Practice for Detennining Precision for Test Method 
Standards in the Rubber and Carbon Black Industries4 

E 691 Practice for Conducting an Interlaboratory Study to 
Determine the Precision of a Test Method5 

3. Summary of Test Metbod

3.1 This test method permits hardness measurements based
on either initial indentation or indentation after a specified 
period of time, or both. Durometers with maximum reading 
indicators used to detennine maximum hardness values of a 
material may yield lower hardness when the maximum indi­
cator is used. 

3.2 The procedures for Type M, or micro hardness durom­
eters, accommodate specimens that are, by their dimensions or 
configuration, ordinarily unable to have their durometer hard­
ness determined by the other durometer types described. Type 
M durometers are intended for the testing of specimens havíng 
a thickness or cross sectional diameter of 1.25 mm (0.050 in) 
or greater, although specimens of lesser dimensions may be 
successfully accommodated under the conditions specified in 
Section 6, and have a Type M durometer hardness range of 
between 20 and 90. Those specimens which have a durometer 
hardness range other than specified shall use another suitable 
procedure for detennining durometer hardness. 

4. Signi6cance and Use

4. 1 This test method is based on the penetration of a specific
type of indentar when forced into the material under specified 
conditions. The indentation hardness is inversely related to the 
penetratíon and is dependent on the elastic modulus and 
viscoelastic behavior of the material. The geometry of the 
indentar and the applied force influence the measurements 
such 'that no simple relationship exists between the meusure­
ments obtained with one type of durometer and chose obtained 
with another type of durometer or ocher instruments used for 
measuring hardness. This test method is an empirical test 
intended primarily for control purposes. No simple relationship 

4 Amrrml Book of ASTM S1Mdards, Vol 09.01.
'Amrual Boole of ASTM Srondords, \/oi 14.02. 
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exists between indentation hardness determined by this test 
method and any fundamental property of lhe material tested. 
For specification purposes it is recommended that ASTM Test 
Method D 785 be used for materiaJs other than those described 
in 1.1. 

5, Apparatus 

5.1 Hardness measuring apparatus, or durometer, and an 
operating stand, Type 1, Type 2, or Type 3, refer to Section 
5.1.2, consisting of the following components: 

5.1.1 Durometer 
5.1.1.1 Presser Foot, with an orifice (to allow for the 

protrusion of the indentar) having a diameter as specified in 
Fig. la, Fig. l b, or Fig. lc, with the center a minimum of 6.0 
mm (0.24 in) from any edge of the foot. 

5.1.1.2 Presser Foot, Type M, with an orifice (to allow for 
the protrusion of lhe indentar) having a diameter as specified in 
Fig. l d, with the cemer a minimum of 1.60 mm (0.063 in) from 
any edge of the flat circular presser foot. 

02.8±0.3mm.

1 (0.111 ±0.013in} 

2.5±0.04mm. 
(0.098±0.002in) 

Í--� 

AT ZERO 

READING 

01 :27±0.12mm. 
(0.050±0.005in} 

00.79±0.03mm. 
0.03±0.001 in) 

Figure 1 a Type A and C lndentor 

03.6±0.1 mm. 
(0.140±0.004in) 

2.5±0.04-mm. 
(0.098±0.002in) 

i_------'""I,' 
AT ZERO 
READING 

r:2.38±0.0Bmm. 
(0.937±0.004in) 

1 19±0.05mm R. 
(0.0468±0.002in R.) 

Figure 1 e O, DO, ond oo !ndentor 

5.1.1.3 lndentor, formed from steel rod and hardened to 500 
HVlO and shaped in accordance with Fig. la, Fig. lb, or Fig. 
lc, polished over the contact area so that no ffaws are visible 
under 20X magnification, with an indentor extension of2.50 ± 
0.04 mm (0.098 ± 0.002 in). 

5.1.1.4 Indento!", Type M, formed from steel rod and hard­
ened to 500 HVIO and shaped in accordance with Fig. ld, 
polished over the cont.act area so that no ffaws are visible under 
50X magnification, with an indentar extension of 1.25 ± 0.02 
mm (0.049 ± 0.001 in). 

5.1.1.5 Indentar Extension Indicator, (analog or digital elec­
tronic), having a display that is an inverse function of the 
indentor extension. The display shall indicate from O to 100 
with equal divisions throughout the range at a rate of one 
hardness point for each 0.025 mm (0.001 in) of indentar 
movement, for Type M durometers, the display shall indicate 
from O to 100 with no less than 100 equal divisions at a rate of 
one hardness point for each 0.0125 mm (0.0005 in) of indentar 
movement. 

02.8±0.3mm. 
(0.111±0.013in) 1 

2.5±0.04mm. 
(0.098±0.002in) 

i_ ___ 'I{ 

AT ZERO 
READING 

9l1.27±0.12mm. 
(0.050±0 005in) 

30"±1/2º 

0.100±0.012mm. R 
(0.004±0.0005in R) 

Figure 1 b Type B and D lndentor 

911.1 ± .O mm. 
(0.047±0.001 in) 

1 25±0 02mm 
(0.049±Ô.001in) 

AT ZERO 

READING 

r 

30'±1/2" 

R. 

Figure 1 d Type M Indentar 
FIG. 1 Durometera 
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TABLE 2 Type 1 Preclelon---Type M Durometer Method TABLE 3 Type t Preclalon-Type A Durometer Mathod 

Mate�al Wllhln Laboratorle6 Between Laboratorlee Materlal Average Wlthln Llilboratorlea Between L..aboretones 

MEAN ·� � "
º SR" R' (RJ' 

""'' s,;,, ,• !!l
ll' SRr, R' {ff! 1" 

1 51.4 0.6'6 1.83 a56 1.56 4.41 8.59 
1 31.8 1.26 3.58 11.24 3.76 10.63 3341 2 6S.3 0.878 2M 3.81 2.21 6.06 9.27 
2 40.8 1.14 3.23 ,.90 2.47 7.00 17.13 3 68.0 0.433 1.2,3 "º 2.28 , ... 9.49 
3 "·º 0.975 2.76 5.11 2.38 6.73 1246 "'"' 61.6 0.677 1.92 311 2.018 5.72 9.28 
' 62.6 0.782 2.21 3.5' 2.2' 6.>I 10.10 >1 Sr= repeatabllity standard deVlation, measuremerll unlls. 
5 70.9 0.709 2.01 2.63 0.974 2.76 3.09 8 r= repeatebllily = 2.83 x Sr, measurement unll6. 
6 80.6 1.666 4.77 5.92 1.61 .... 5.65 e (r) = repeatablllty, relative. (lhllt Is, ln percanl). 
' 87.7 1.15 3.25 3.71 2.83 '·" 6.50 "SR= reproducbJlity standard devlation, measuremen1 unils. 
6 32.4 0.947 2.66 6.26 3.6' 10.29 31 73 E R= reproducibllily = 2.83 x SR, meaaurement unils. 
9 41.8 0.797 2.26 , ... 2.23 6'1 15.11 F {Rj = raproduclblllty, relative, (thal Is, rn peroent). 

10 ,,. 0.609 1.89 3.5' 2.29 6.'9 1217 
11 .,, º·"' 1.37 2.17 2.19 6.20 "º 

12 69.6 0.737 2.09 3.00 0.99 2.00 4 02 TABLE 4 Type 1 Preclalon-Type D Durometer Method 
13 78.3 0.784 2.22 2.9' 1.0< 29' 3 75 
" 87.8 1.121 3.17 3.62 2.65 ,.49 8.55 Mater ial Average Within Laboratories Between Leboratortea 

Sr A ,• W' SRº R' 
15 34.1 0.65 2.<0 7.05 1.6' 5.20 15.25 ,_, 

16 42.3 0.635 1.60 '·" 1.20 3.39 8.01 1 42.8 0.316 º·"' 2.10 2.82 , ... 

17 "·' 0.56 1.59 2.90 2.15 6.09 11.15 2 "·' 0.791 2.2' 4.11 3.54 10.0 
16 62.9 1.12 3.17 , ... 1 .47 4.16 6.61 3 82.3 1.01 2.66 3A7 3ã< 10.0 
19 70.3 0.609 1.96 2.n º·"" 2.67 3.60 Pooled 59.8 0.762 2.16 3.61 3.32 9.<0 
20 81.7 0.483 1.37 1.67 1.10 3.10 3.60 "Sr= repeatebllily standard deviation, measurernenl untts. 
21 87.9 0.879 2.49 2.03 "'" 5.86 6.67 "'"'" repeatabillty = 2.83 x Sr. measurement unllti. 

e (1) = repeatabllily, relativo, (U111.t 1$, ln PllfCElnl). AVERAGE 81.4 O SR= reproduclbllily starldard devleUon, measurernenl unils. 
POOLED 0.924 2.62 4.26 2.146 6.07 9.69 "R= reproduclblllty = 2.63 x SR, measurernent unlts. 
VALUES F (R) = reproduclblllty, reladve, (that Is, ln percenl). 

"Sr= repe&1teblllty standard devietlon, measurament unlts. 
ªr= repeeitabllily = 2.83 x Sr. measurement unit:9. 
ºM = repeatabilily, relativa, (lhat Is, ln peroenl). 
ºSR= reproduclbllity slall<llln:I dellletloo, measureman1 unlts. 
"'R = reproducibillty = 2.63 x SR, measurement unlts. 
F(R) = reproduclblllty, reletiva, (lha! Is, ln percenl). 

The Amerlcsn Society for Teatlng and Materiais takes no position respeclirtg lhe valldlty oi any patanl rlgh/$11.sserted ln connection 
wflh any Item mentlonad ln lhJs standard. UsBrS oi lh/s SIB!ldsrd are express/y edYlsed lha/ delannlnatlon of tha valldity oi 11.ny suc/J 
patant rlghts, 11.nd ths rtsk of /nfrln(Jement of suc/J rights, are 6111/rely tl18ir own restJO(IS/1:11/lty. 

Th/s standard is subjscl 10 revis/orl ai any lime by lhe respons/ble lechnlcal commlttee and musl ba revlewed eve,y five yaars and 
if not revisad, a/lher reapprovad or wí/hdrewn. Yourcommenls are lnvlted allharforrevls/on oi thls standsrd or for arkl/tJonsl standards 
and slloukl b8 addre8SllCJ to A8TM Headquatlers. Your oommanl:i wl/l raceiv9 oarefu/ GOTISldaratJon et a mutlng of tha rasponslbla 
tec/Jn/cal commlttee, wti/cll you may attend. lf you fea/ /hei your comments have not recelvad a fa/r hearlng you should m,ke your 
vlews known lo tha AS1M Comm/llea on Standards, at fha eddrass s/10wn ba/ow. 

Th/s standard Is copyrlghted by ASTM, 100 BtJrr Harbor DriVa, PO Box C700, Wesr Conshohocken, PA 19428-2959, Unllad 8tale5. 
Individuei r9prtn1s (slng/9 or mulllp/6 oop/8s} oi lh/s standard may b8 obtalnacl by contacJing ASTM et lha above address or ar 
610-882-9585 (phona), 61�-9555 (fax), or sarvlca@as1m.org (e-mau); or throvgh the ASTM webslte (wwwestm.O,W 
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