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Standard Test Method for

Rubber Property—Durometer Hardness'

This slandard is issucd under the [xed designaiion D 2240; the nuober mmediawly ollowing (he designuiion indicales the year of
onpnnal adophion or, i the case of revision, the year of kst revision, A nwnbor in parenthaosios indicales the year of lasl reapprowval. A
supcrscript cpsilon (e) indicates an cditorial change sinec the last revision or rcapproval.

This sicnedard has been approved [or wse by agencies of the Depavimeni of Defense.

1. Scope

1.1 Thig et method deseribes eight types of rubber hard-
ness measurement devices known as durometers: types A, B,
C, D, DO, O, OO and M. The procedurc [or delcrmining
indentation hardness of substances classified as thermoplastic
claslomers, vuleanized (thermosel) rubber, clastomeric matcri-
als, cellulgr marerials, and some plastics is also described,

1.2 This test method i3 not equivalent to other indentation
hardness molhods and ingirument lypes, specilically those
described in Tegt Method DD 1415,

1.3 This iest method is not applicable (o the lesling of

cogted fabrics,

1.4 The values stated in 5T unils are lo be regarded as
standard. The values given in parentheses are lor information
only. Many of the stated dinwensions in 81 are direct conver-
giong [rom the U, 8. Customary Sysiem Lo accommodale Lhe
ingirumeniation, praclices and procedures thal existed priot (o
the Metric Conversion Act of 1973,

1.5 All materials, insoruments, or equipment used for the
delorminalion of mass, Foree or dimension shall have traccabil-
ity to the National Tnstinute for Standards and Technology, or
other internalionally recognized organizalion parallel in nature.

1.6 This standard does rol purport to address all of the
safety concerns, i any, associafed with ity uwse. f is the
responsibility of the user of this standard o establish appro-
priate sajety und health praciices and deferming the applica-
kilitv of regulatory limitations prior to use.

2, Referenced Documents

2.1 ASTM Standards:

D 374 Test Methods for Thickness of Solid Lleetieal Insu-
lation?

D 618 Praciice for Conditioning Plastics for Testing”

I 785 Test Method for Rockwell Hardness of Plastics and
Electrical Tnsulating Materials?

! This test method is under the jurisdiction of ASTM Commintee T)1 on Rubber
and 1 thie dircel responsbahcy of Subeommilles D110 on Physweal *lestimg,

Currenl ediion approved Jan 10, 2002, Published March 2002, Grginally
publishil ax 132740 64T, Lasl proviows adilion 13224000

* Adnnwal Book of ASTM Standords, Yol 10.01.

* Annwal Book of ASTM Stmdards, Vol 08.01,

I2 1349 Practicc [or Rubber:
Testing?

D 1415 Test Melhod [or Rubber Properiy—Inlernational
Hardness®

D 4483 Praclice lor Delermining Preeision [or Test Mcothod
Slandards in the Rubber and Carbon Black Indusiries?

F 1957 Test Method for Composite Foam Hardness-
Durcnicler ITardness?

Standard Temperawures For

3. Summary of Test Method

3.1 This lest method permils hardness measurements based
on cither inital indentation or indentation after a specified
period ol lime, or hoth. Duromelers with maximum reading
indicators used to determine maximum hardness values of a
malerial may yield lower hardness when the maximum indi-
cator is wsed.

3.2 The procedures for Type M, or micro hardness durom-
eters, accommodate specimens that are, by their dimensions or
configuralion, ordinatily unable 1o have their duronelor hard-
ness determined by the other durometer tvpes deseribed. Type
M durometers are intended for the testing of specimens hgving
a Lthickness or cross scclional diameler o 1.25 mn (0,050 in.)
or greater, although specimens ot lesser dimensions may be
successlully accommodaled undar (he condillons specilied in
Seeton 6, and have ¢ Type M durometer harduess range of
belween 20 and 90. Those specimens which have a duromeier
hardness range olther than specified shall vge another suilable
pracedure for determining durometer hardness.

4. Significance and Use

4.1 This test method is based on the penetration of a specific
rype of indentor when foreed into the material under specified
conditiong. The indentation hardness is inversely related o the
penetration and {8 dependent on the elagtic modulus and
viscoclaslic behavior ol the malerial. The geometry of the
indentor and the applied force influence the measurements
such that no simple relalionship exists befween the measure-
ments obiained with one type of durometer and those obtained
with another tvpe of duromeler or other instrments used for
measuring hardness. This lesl method is an empirical lest

* Anmae! Bood uf ASTM Steodernds, Vol 0901
* Anmit! Book of ASTA Steosdeds, Vol 1377
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inlended primarily lor centrol purposes. No simple relationship
exisis beiween indentaiion hardness delermined by his wsl
method and any fundamental property of the material tested.
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D 785 be used for materials other than those described in

5. Apparafus

5.1 Ilardness measuring apparatus, or duromelsr, and an
operating stand, Type 1, Type 2, or Type 3, refer o 512,
congigling ol the [ollowing componenis:

5.1.1 Durvmeter:

5.1.1.1 Presser Foor, with an erifice (to allow for the
protrusion of the indenror) having a diamerer as specified in
Fig. la, Fig. 1h, or Fig. 1¢, with the cenier 2 minimum of 6.0
mm (.24 inj from any edge of the foot,

5.1.1.2 Presser I'oer, 1ype M, wilh an orifice (lo allow lor
the protrusion of the indentor) having a diameter as specified in
Fig. ld, with the cenler a minimum ol 1.60 mmn (0.063 in)
[rom any cdge of the [lal circular presser [ool.

5.1.1.3 Fndemtor, formed from steel rod and hardened w 506
ITV10 and shaped in accordance wilh T'ig. 1a, T'ig. 1b, or Tig.

@28
(n.111
21.27x0." 2mm,
{0.05C+0.C05in)
Zbif_. O4mm.
2.088x0.002in)
3514
/
AT ZERO J $0.79=0.03mm.
RZADING 0.03%0.001in)
Figure 1o “ype A and C Irdentor
2350 1mn.

(0.140£0.004in) | I;z o008
i ] =) M,

(0 93&0.004}@

2.2E20.04mm.
(0.098+0.002in})

T :
;R\'EAélE[\le _1.19+0.05mm R.
(0D.0468+£0.002in R.}
Figure 1c @, DO, and oc Indentor

Ic, polished over Lhe conlact area so Lhal no Maws are visible
under 200 mapmifeation, with an indener exlension 02,50 £
0.04 tun (0.098 * 0.002 in.).

(1]!1!1 ‘‘‘‘‘ l){‘f"v‘mt_\/"‘f"‘l’\‘v\
A II&L&Q:IH\U!, 1},(;: aer, LUTITHCG 1100

encd (o 500 1IVI0 and shaped in accordance with Fig. 1d,
polished over the conlacl arca so 1hal no laws are visihle under
S0 mggnification, with an indentor extension of 1,25 = 0.02
mm (0.049 = 0.001 in.).

5.1.1.5 Indentor Extension Indicator, (analog or digilal
eleetronie), having a display that is an inverse finetion of the
indenior exiension. The display shall indicale [rom O 1o 100
wilh equal divisions throughout the range al a rale of one
hardness poine for cach 0025 mm (0001 in) of indemor
movement, for Type M durometers, the display shall indicate
from 0 w 100 with no less than 100 equal divisions at a raie ol
one hardness point for each 0.0125 mm (0.0005 in.) of indentor
moevemaent.

5.1.1.6 Timing Device foprional), capable ol heing sl o a
desired clapsed lime, signaling the operator or holding the
hardness reading when the desired elapsed time has been
reached. The (imer shall be automatically activaled when ihe

SIEeL To0 dnd narta-

22 840.3mm.
(0.11120.01 5in) ‘

B 27201 0.

2.54£0.04mrm. ;
(0.098+0.002ir) |30 /2
\\O_10ﬂiﬂ_019rr|rr|_ R
AT ZERO (0.004£0.0005n R)
READING
Fiqure b Type B and D Indentor

61.19+0.03mm.
(0.047£0.001in) "

#0.787440.025mm.
(0.051+0.007in)

301/

AT ZERC
N

READING
__oa UUtU]me R
T[.0044.0005in R.)

Figu-e 1d Type M Indentor

FIG. 1 Durometers
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presser [ool 1z in conlact with the specimen being tested, [or
cxample, the inidgl indentor iravel has ceased. Digilal elee-
tronic durometers may be equipped with electronic timing

Armcano Thal ghall vng aToe The aindisarnd soadise e Ao ey
GCVICESs uidl sildu 0L 2uClL Wnd MIAICAWCa TCading of GeWTii

nations attained by more than one half the calibration tolerance
slaled in Table 1.

5.1.1.77 Meaximum indicators (optionad), maximum indical-
g pointers are auxiliary analog indicating hands designed to
remain al he maximum hardness value atiained unlil resel by
the operator. Hleetronic maximum indicators are digital dis-
plays eleclronically indicaling and mainlaining Lhe maximum
value hardness value achieved, until resel hy Lhe operalor.

5118 Analog maximum indicating pointers have been
shown 10 have a noninal ellect on the values attained, however
this cOuel s greater on dutometers of lesser Wlal wainspring
loads, for example, the effect of a maximum indicating peinter
on Type 1) durometer determinations will be less than those
determinaiions achicved using a Type A duromcier. Analog
stvle durometers may be equipped with maximum indicating
poinlers. The elleel of a maximum indicaling poinwer shall bo
noted 4t the time of calibration in the calibration report, refer to
10.1.4, and when reporting hardness determinations, refer to
10.2.4. Analog Type M duromelers ghall nol be cquippod wilh
maximum indicating poiniers.

5.1.1.9 Digilal eleclronic duromelers may be equipped wilh
clectronic maximmn indicators that shall not affeer the indi-
caled reading or delerminalions allained by more than one hall’
ol the spring calibraiion wolerance sialed in Table 1.

5.1.1.10 Calibraied Spring, [or applying lorce w the inden-
tor, in accordance with Fig. 1a through Fig. 1d and capable of
applying the [orees ag gpeeificd in Table 1.

5.1.2 Operating Stand,

5.1.2.1 Type 1, Type 2, and Type 3, shall be capable of
supporling the duromcler presser [ool surface parallel o the
specimen support tuble (Fig, 2) throughout the tmavel of each.
‘The duromelcr presser [ool 1o specimen support lable parallel-
ism ghall be vertficd cach time the st specimen support table
18 adjusted o accommodate specitens of varying dimensions.
This may be accomplished hy applying Lhe duromeler presser
foot to the point of contact with the specimen support table and
making adjusimenis by way ol the duromeler mounling assem-
bly ar as specificd by the manufacturer

5.1.2.2 Operating Swand, Type T (specimen to indentor
type), shall be capable of upplying the specimen to the indentor

TABLE 1 Durometer Spring Force Calibration
All Values are in N

Indicated “alue Iype M Iype A, B, O Iype C, D, DO Iype OO0
0 0.324 0.50 0.203
10 0 368 13 4 445 n294
20 0412 208 &89 0.385
30 0456 2.8 13335 0476
40 0.5 355 17.78 0.586
50 0.544 4.3 P ] 0.8b¢
60 0.589 5.05 26.87 0.743
0 0633 5.8 31115 0635
&0 ORTT fi 55 35 hR na3
80 0.y 73 40.005 1.02
100 0.735 8.0 44.45 111
MNidurameter unit 0.0044 0.075 0.4445 0.00908
sSpring Calibrabon 00176 N 0055 M =0.4445 M —0.0182 M

Tolcranco
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FIG. 2 Durometer Operating Stand

in a manner that minimizes shock.

51.23 Operating Stand, Type 2 (indenior 1o specimen
lvpe), shall be capable of controlling the rale of deseent ol the
mdentor W the speeimnen al g waxinum of 320 minds (0.125
in/s) and applyving a force sufficient w overcome the calibrated
gpring [orce as shown in Table 1.

3.1.2.4 Operating Stand, Fpe 3 (indentor to specimen
tvpe), hydraulic dampening, pneumatic dampening or electro-
mechanical (required lor the operation of Type M duromaiers)
shall be capable of controlling the rate of descent of the
mdenlor o e specimen al o maximum of 3.2 mm/g (0.125
in/s} and applving a foree sufficient o overcome the calibrated
spring foree as shown in Table 1. Manual application, Type 1
or Type 2 operaling slands are nol acceplable lor Type M
duromcter operation.

5.1.2.5 The enlire insirument should be plumb and level,
and resting on a surface that will minimize vibration. Operating
the instruinent under sdverse conditions will negatively afleet
the determinations attained.

5.1.2.6 Specimen Support lable, (Fig. 2) inegral o the
operating stand, and having & solid flar surfuce. The specimen
support plallorm may have orifices designed Lo aceepl various
inserts or support fixtures (Fig. 3) w provide for the support of
trregularly configured specimens. When inserts are used to
gupporl losL specimens, care must be taken (o align (he indentor
to the center of the insert, or the point at which the indentor 13
lo conlacl the specimen. Care should be exercized Lo assure thal
the indentor docs not abrupty contact the speeimen support
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FIG. 32 Small Specimen Support Tahle

table ag damage 1o the indentor may result,
6. lest Specimen

6.1 The test specimen, herein referred to 43 “specimen™ or
“lesl speeimen” inlerchangceably, shall be al leasl 6.0 mm (0.24
in.) in thickness unless il 1s known that resulls equivalent Lo the
6.0 mm (0.24 in.} values are obtwined with 4 thinner specimen.

6.1.1 Asgpccimen may be composed of plicd picees Lo oblain
the neecessary thickncss, but determinations made on such
specimens may nol agree wilh those made on solid specimens
as the surlaces of the plied specimens may noi be in complele
contact. The lateral dimensions of the specimen shall he
sullicient 1o permil measurements al least 12,0 mm (0,48 in)
fom any cdge unless v is known that identical resulls wre
obtained when measurements are made at a lesser distance
[from an cdge.

6.1.2 The surfaces ol the speeimen shall he Oal and parallel
Over an drey to permit the presser toot to contact the specimen
ovor an arca having a radius ol atl least 6.0 mm (0.24 in.) [rom
the indentor point, The specimen shall be suitably supported to
provide lor posilioning and stabilily. A switable hardress

determination cannot be made on an uneven or rough point of

contact with the indenior

6.2 Type M lest specimens should be al least 1.25 mm (0.05
in.) in thickness unless it is known thao results cquivalent to the
1.25 mm (01.05 in) values are oblained with a thinner speci-
men.

621 A Type M specimen that 18 ol of a configuraion
described in 6.2.2 may be composed of plied pieces to obtain
the neecssary thickness, but delerminationg made on such
gpecimens may not agree with thoge made on solid specimens
because the surfaces of the plied specimens may not be in
complele contacl. The laleral dimcnsions ol the specimen
should be sufficient to permit megsurements at legast 2,50 mm
{0.10in.) [rom any odge unless 1t 1s known thal identical resuls
are obtained when measurements are made at legser distance
[rom an edge. A suitable hardness determination cannot be
mictde on ar uneven oF rough point of cortact with the indentor.

Copyright by the ASTM International
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6.2.2 The Type M specimen, when conligured as an o-ring,
cireular hand, or other irregular shape shall be g leasy 1.25 min
(0.05 in) in cross sectional diameter, unless it is known that

requlls coulvalent to the 125 mm 0.05 iy values are ohtained
TCRULE COQUIVAICHL WD Wil 1 I \v v HL ¥ Ch arc onlained

with a thinner specimen. The specimen shall be suitably
supporled in a Oxlure (Fig. 3) (o provide [or posilioning and
glabilily.

6.3 The minimum requirement for the thickness of the
gpecimen ig dependent on the oxlent of penctration of the
indentor into the speeimen; for cxample, thinner specimens
may be used [or malerials having higher hardness values. The
minimum distance [rom the edge al which measurements may
he made likewise decreases as the hardness increases.

7. Calibration

1.1 Indenior Fxtension Adiusiment Procedure:

7.1.1 Place precision ground dimensional blocks (Grade B
ot heter) on the support table and bencath the durometer
presser toor and mdentor, Arrange the blocks so that the
durometler presser [ool conlacis Lhe larger block(s) and ihe
indentor tip just contacts the smaller block (Fig. 4). 1t is
necessary Lo observe the arrangement ol Lhe blocks and the
presser foovindenior under 2 minimum of 202 wagnification
L) E8SUTC PTOper aligmienl.

7.1.2 Tndentor exwension and shape must be in accordance
wilh 5.1.1.3 or 5.1.1.4 regpective W durometer lype (Fig. la
through Fig. 1d). Examination of the indentor under 20x
magnificalion, 50X lor Type M indenlors, i3 requited o
examine Lthe indentor condilion. Misshapen or damaged inden-
vors shall be replaced.

7.1.3 A combinalion of dumcnsional gage bhlocks shall he
used o achicve a ditference of 2.54 mm +0.00 —0.0254 mm
(0.100 In 1000 0000 in) bhelween them. Tor Type M
durometers the page block dimensions are 1.27 mm +0.0
00127 mm (0.050 in +0.00 00005 in) between them (Fig.
4).

7.14 Carclully lower the duromeier presser ool until it

contgets the lurgest dimensional block(s), the indentor tip
should just contact the smaller block, verilving [ull indenior
cxlengion.

7.1.5 Adjust the indentor extension to 2.50 £ (.04 mm
(0.098 = 0.002 in). For Type M duromclers, adjust the
indentor extension to 1,25 = 0.02 mm (0.049 £ 0,001 in),
lollowing the manulaciurer’s recommended procedurc.

7.1.5.1 When perlorming the procedures in 7.1, care should
be used so as not to cause damage o the indentor tp, Fig, 4

T H‘"“*\\
’,éﬂ_q_______ ________,,__.A\
——— ey

Ao T
fl PRESSER FOIT —E AR T
| ||II ||| / * ‘I

— '

I S e s — /
N - . JINCHSIOMAL GesC LGS ! /
\i/ REER 10 702 FUT DINENSONS —
.
IKDNTG SN2y JEFER T2 2.0~ o
'i'r«umummmbtun T e P
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FIG. 4 Detall of Indentor Extension & Display Adjustment
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depicls a suilable arrangemeni [or gauging indenlor exiension.
7.1.6 Parallclism ol the duromewer presser oot o the
suppeort surface, and hence the dimensional gage blocks, at the

time of inerument ealibration shall be in aceordance with Teg
LVHTC O INSTUMCIL Gl DTad0n shdn of Ui aCCorgance

Method D 374, Machinist’s Micrometers. The application of
this parallcl iolerance is nol praclical during rouline use as
doseribed in 5.1.2.1.

1.2 Indentor Display Adjastment:

7.2.1 Aller adjusting (he indentor exiengion as indicaled in
7.1, usc a similar arrangement of dimensional gage blocks to
verily the linear relalionship belween indentor travel and
indicaled display al lwo points: @ and 100. Following the
manufacturer’s recommendations, make adjustments so that

7.2.2 The indicator digplays a value equal 1o the indentor
iravel mmeasured w within

0.0 +1.0 durometer units measured at 0,

*0.50 durometer units measured at 100;

*1 duromeler unils a1 all other points delinealed in 7.4,

7.2.3 Fach durometer point indicated is equal to 0.025 mm
(0001 in) of indentor (ravel, [or Type M Duromcelers cach
indicated point is equal to 0.0125 mm (0.0005 in.).

7.24 Theindicator shall not display a value greater than 100
or less than O al the time ol calibration.

7.2.5 Other means of determining indentor exension or
indenlor travel, such as oplical or laser measuremen! methods,
are acceptable. The instrmentation used shall have traccability
as described in 1.3,

7.2.6 The duremeter shall be supporied in a suitable fashion
when performing the procedures deseribed in 7.1 and 7.2,

1.3 Calibration device:

7.3.1 The duromeler spring ghall be ealibrawed by support-
ing the durometer in a calibrating device, refer o Fig. 5, ina
vertical position and applying a measurable force to the
indenlor lip. The [oree may be measured by moeans ol a balance
as depicted in Fig. 3, or un electronic force cell. The calibrating
dovice shall be capable ol measuring applicd [orec (0 within
0.5 % of the maximum spring toree necessary w achicve 100
durometet units,

7.3.2 Care should be laken lo ensure thal the lorce 1s applied
vertically to the indentor tip, as lateral foree will case crrors
in calibration. Reler t0 7.1.5.1 and 7.1.6.

T4 Spring  Calibration—The durometer spring  shall be

0. LCTTe HOUT kS a5y

(LI 4
T T N1 ann

LI SR st
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SLNTRUeES FED
475N
. ; TN b
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i i
| \
! : I e S 26E
| .
! | \ —— EEhE PR
[ A
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FIG. 5 Example of Durometer Calibration Apparatus
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calibrated at displayed readings of 10, 20, 30, 40, 30, 60, 70,
80, and 99, The measured foree 9.8 mass in kilograms) shall
be within the spring calibration tolerance specitied in Table 1.

Taolle 1 idantiBas 1he maaoared res annliscd 1o the inde + [
1O L IGOTHIGS (00 INCEsUICG 1OTCl u,l:}uu.,u Lo e macnlor 1or

the entite range of the instrument, although it is necessary only
lo verily Lthe spring calibration al points liswed herein.,

7.5 Spring Calibration Procedure:

7.5.1 Ensure that the indentor extension has been adjusred
m aceordanes with 7.1 and (he lincar relationghip belween
indentor travel and display (s as specified in 7.2,

7.5.2 Place the duromeler in the calibralion device as
depicled in Fig. 5. Apply the [orces indicaled in Table 1 so thal
torces applied are aligned with the centerline of the indentor in
a laghion that eliminates shoek or vibration and adjust the
duromneler according w manulaclurers” recormmendations so
that:

7.5.3 At the poing enumerated in 7.4, the display shall
indicawe 2 value cqual (o 0.025 mm (0.001 in.} ol indenwor
travel, for Type M Durometers the display shall indicate a
value equal Lo 0.0125 mm (0.0005 in.) ol indenlor (ravel wilthin
the spring calibration tolerances specified in 7.6,

7.6 Spring cglibraton tolerances dare = 1.0 durometer units
lor Types A, 3, C D, O and DO, =2.0 dutomeler unilg Lor
Type OO0, and 4.0 duromcter units for Type M, while not
indicaling helow 0 or abowve 100 au the time ol calibration, reler
0 Table 1.

7.7 Spring Force combinations.

For Type M Duromelers:

Foree, N = 0.324 + 0.0044 1IM
Where HM = hardness reading on Type M durometers.
For Type A, B, and O Duromaters:
Force, N =0.535 + 0.075 HA
Where HA = hardness reading on Type A, B, and O
duromeler.s
For Type C. D, and DO Durometers:
Force, N = 04445 11D
Where HD = hardness reading on Type C, 13, and DO
duromcters.

Tor Type OO Duromelers:

Force, N = 0.203 + 0.00908 [10OX0)
Where HOO = hardness reading on Type OO duromelers,

78 The mbber, or metal, reference bloek(s) provided for
checking durometer operation and state of calibration are not to
be relied upon as calibration standards. The calibration proce-
durcs oulined in Sceuon 7 are the only wvalid calibralion
procedures,

8. Laboratory Atmosphere and Test Specimen

Conditioning

8.1 Tests shall be conducted in the standard laboratory
aumosphere, ag defined in Praciiec D 618, Scelion 4.2,

8.2 The insmument shall be maintained in the stundard
lahoralory atmosphere, as defined in Praclice D 618, Scelion
4.1, for 12 h prior o porforming a ¢t

8.3 The specimen shall be conditioned in gecordance with
condition H23 cxelugive of humidity control, ag deseribed in
Practice D 618, Section 8.1, Procedure A and tested under the
game condilions, exclusive ol humidily conurol.

8.4 These procedures may be modilied i[ agreed upon
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between laboralories or belween supplier and user and are in
decordance with allermative procedures idemified in Practice
D61 8

L5 Naecoanelnoive cvaloalion hao lnoan 1
&.3 NG CONCIUBIVE Syvaiuadllon nas oeen madd

at temperamires other than 23.0 £ 2.0°C (73.
(ondmomng al lemperalures other than the above may ahOW
changes in calibration. Duromcler uge al lemperatlures other
than the above should be decided locally (see Practice I 1349),

3..

9, Procoedure

9.1 Operating Stund Operation (Tvpe 3 Operating Stand
Required for Fpe M),

0.1.1 Carc shall be excreised o minimize the exposure ol

the ingtrument to environmental conditions that are adverse 1©
the perfonmanee ol Lthe instrument, or adversely alloel esl
results,

912 Adiust the presser foot to support table parallelism as
described in 5.1.2.1. Il is necessary lo make Lhis adjusunenl
cach time the support table is moved to accommodate speei-
mens ol varying dimensions.

9.1.3 Prior o conduciing 4 west, adjust the veriieal distance
[rom the presser [oot w tie contael surlaee ol the wst specimen
w254 = 2.5 mm (01.00 £ 0,100 in,), unless it is known that
identical resulls are ohuained wilth presser foal al a grealer or
lesser vertical distance from the test specimen contact surfuce,
or il otherwise stipulaled by the manulaciurer.,

9.1.4 Place the specimen on the specimen support table, in
a4 manner that the contact point of the mdentor i3 in accordance
wilth Section 6, unless il i3 known that idenlical resulls are

obtained when measurements are made with the indentor at a
lesser distance [rom Lhe edge ol Lhe (esL specimen.

9.1.5 Acmuate the release lever (Figo 2) of the operating
stand or activate the clectromechanical device, allowing the
duromeler 1o descend al a contrelled rale and apply the presser

oot w the speeinwen in aceordance with 5.1.20 In the case ol

“gpecimen w indentor” type operating stands, operate the lever
or other mechanism 10 apply the gpecimen 1o the indentor ina
manner thar assures parallel contact ol (he specimen o the
durometer presser foot without shock and with just sufficient
[oree 10 overcome Lhe calibraled spring loree as shown in Tablo
1,

9.1.6 An operaling stand thal applics the mass al a con-
rolled rale of deseent, withoul shock 13 mandalory ot Type M
durometers. Hand held application or the use of a Type 1 or
Type 2 operauing stands [or the Type M duromeler is nol an
Acceptable practice, refer to 5.1.2.4

9.1.7 For any material covered in 1.1, once The presser (ool
i3 In contact with the specimen, for example, the initial
mdentor (ravel has ceased, the mdicawed reading shall be
recorded within 1 £ 0.1 3, or atter any period of ime agreed
upon among laboralorics or between supplicr and wser. 1 the
durometer is equipped with a maximum indicator, the maxi-

mum indicaled reading shall be recorded within 1 = 0.1 s ol

Lthe cessation of indontor iravel. The indicaled hardness reading
may change with time.

9.1.8 Make live delerminations ol hardness at diflerenl
positions on the specimen at least 6.0 mm (0,24 n.) apart, 0.80
i €030 in) apart lor Type M; and calceulate the arithmelic

mean, or allernalively calculale the median. The means ol
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calculaling the delerminations shall be reported according o
10.2.8
9.2 Munual (Hand Held) Operation of Durometer;

9231 Care ghall he cxercised o minimize the cxnosutre ol
V0 OO CXCTCISCO W) THINHNLAC Wi CXPOSUIC 0.

the ingtrument 1o environmental conditions that are adverse o
the perlormance of Lthe instrumenl, or adverscly alecl lest
resulls.

9.2.2 Place the specitmen on a flat, hard, honzontal surface.
lold the durometler in a verlical posilion with the indentor 1ip
at g distance from any ¢dge of the speeimen as deseribed in
Seclion 6, unless il 18 known Lhal identical resulls are oblained
when measuremenls are made with the indenlor al a lesser
distance.

9.2.3 Apply the presser ool 10 the gpecimen, maintaining 1l
m & verleal position keeping the presser [oot parallel w ihe
gpecimen, with g firm smooth downward action that will aveid
shock, rolling of the presser foot over the specimen, or the
application of lateral foree. Apply sullicicnl pressure 10 assure
firm contact between the presser foot and the specimen.

9.24 For any malcrial covered in 1.1, aller the presser [eol
is it contaer with the specimen, the indicated reading shall be
recorded within 1 £ 0.1 3, or after any period of time agreed
upon among labotalorics or bolwosh supplier and user. LI the
duromcter 18 cquipped with a maximum indicator, the maxi-
mum indicaled reading shall be recorded within 1 £ 0.1 s of
the cessation of initial indentor travel. The indicated hardness
reading may change wilh lime.

9.2.5 Make live deierminalions ol hardness al diTerent
puosilions on the speennen at least 6.0 mm (0,24 1n.) apart and
calculate the arithmedc meun, or alternatively calculate the
median. The means of caleulating the delerminations shall be
reported aecording to Section 10,28,

9.3 Tt is acknowledped that durometer readings below 20 or
above 90 are nol considered rcliable. Il is suggosled thal
readings in these ranges not be recorded.

9.4 Manual epcration (hand held) ol a duremeter will cause
variations i the results attained. Improved repeatability may
be obtained by using a mass, sceurcly affixed to the durometer
and cenlered on the axis of the indentor. Recommendad masses
are 1 kg for Type A, B and O duromerters, 5 kg for Type C, D
and T} duromelers, and 400 g [or Type OO duromelers,
Further improvement may be achicved by the usc of a
durometer operating stand which controls the rate of descent of
the durometer presser foor to the test specimen and incorpo-
rates the magges deseribed above.

10. Report

101 fastrument Caltbration Report (Durometer or Operot-
ing Stand):

10.1.1 Date of calibration,

10.1.2 Date of lagt calibration.

10.1.3 Manutiacturer, type, model, and serial number ot the
instrument, and & nolalion when a maximum indicalor or
liming deviee 18 proscnl.

10.1.4 Values obtained {pre- and pest calibration results),
including a notation of the alleelt of a maximum indicator, i
pregent. The method of reporting the calibrated value shall be
by allaining the atithmetic mean ol the delerminalions.

10.1.5 Ambienl (emperalure.
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TABLE 2 Type 1 Precision—Type M Durometer Method

Material Within Laboratones Between Laboratonies

WMEAN s ~ {ri SRP RE (R

1 38 1.25 3.58 11.24 378 1063 REXES

2 408 114 3.23 a0 247 F.o0 17.13

3 5.0 0.5675 278 LIRL| 238 673 1246

4 628 0.782 221 362 224 6.34 10010

] 708 0708 20 283 0974 275 358

1] a08 1.6853 477 502 1.651 4 BG 565

v 7.7 115 325 371 263 745 8.50

8 324 0.847 258 825 364 1029 .73

a9 1.8 0.797 225 540 223 631 15.1

10 533 0668 1.88 365 279 649 1217

11 632 0485 137 217 218 6.20 .80

12 696 0737 2.08 3.00 0.99 2 B0 402

13 783 0.784 222 2B 1.04 204 175

14 A7 8 1121 347 362 2.65 749 A&

15 A 0B 240 ;.08 1.84 520 1b3h

18 EbR 0 B35 1.80 455 1.20 3.3 801

17 55 0 5G 1.58 2.80 215 6.09 115

18 629 112 317 504 1.47 416 5.61

10 703 0.B80 1.95 277 0.944 2E7 3.80

20 817 0483 1.57 167 1.10 3.10 3.80

21 878 1 g7a 248 283 207 hB& 567
AVERACE 814

FOGlI FD 524 7872 4 76 2146 607 988

VALLES

# &r - repeatability standard deviation, measurement units.

F r = rapeatability = ? B3 X Sr, maasurament units

% (r) = repeatability, relative, {that is, in percent).

2 SR = reproducibility standard deviation. measurement units.
£ R — reproducibility — 2.83 = SR, measurement units.

£ (R = repraduribility, relative, (that is, in percent)

TABLE 3 Type 1 Precision—Type A Durometer Method

Malsrial Average Within Laboratories Between Laborator_ies
1 eval S rE Bc SR°P RE iR
1 514 0.646 1.83 356 1.56 4.41 8.59
2 65.3 0.878 248 3.81 221 606 927
3 68.0 0.433 1.23 1.80 2.28 645 9.49

Fooled 81.8 Qgrs 1892 2N 2.018 572 928

A Sr=repeatability standard deviation, measurement units.

& r= repeatability = 2.83 > Sr. measurement units.

£ (4 = repeatability, relative, fthat is, in percent).

¥ 5R = eproducibility standard deviation, measurement units.
£ R = reproducibility = 2.83 % SR measurement units.

[ R) = reproducibility, relative, {that is, in percent).

TABLE 4 Type 1 Precision—Type D Durometer Method

Material Average Within Labaoratories Between Laborator_ies
Lavel Sr r& n = SR*® RE igr
1 428 0.318 0.584 210 282 7.98 18.7

2 545 0.791 2.24 4.1 3.54 100 18.4

3 823 1.01 2.85 347 3.04 10.0 12.2
Paaled 5G.8 0.762 218 381 3.32 9.40 16.7

4 8r=ropeatability standard deviation, measurement units.

7 r— repeatability - 2.83 % Sr, measurement units.

£ {4 = repeatability, relative. fthat is. in percent).

2 SR = reproducibility standard deviation, measurement units.
£ R = reproducibility = 2.83 x SR measurement units.

F 1R = weproducibilily, relalive. (hal is. in percent).

10.1.6 Relative humidity.

10.1.7 Technician identification.

10.1.8 Applicable standards 1o which the instrument is
calibrated.

10.1.9 Calibrating ingtrument information 1o include iype,
serial number, manutacturer, date of last calibration, and a
statement of traceability of standards uscd to NIST or other
acceplable organizalion. See 1.5.
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10.2 Hardness Measuremens Report:
10.2.1 Daw of test.
10.2.2 Relative humiditv,

-
133 Ambianl lamnoral s
Lv.es AMGICH. WCINPCTanure.

10.2.4 Manufucturer, type and serial number of the durom-
eter or operating stand, or both, including g neotation when a
maximum indiealor or liming deviee is present, and date ol last
calibration,

10.2.5 Meang ol (esling, whether manual (hand held), "Lypo
1 opcrating stand (speeimen w indentor), Type 2 operating
stand {indentor (o specimen lype), or Type 3 operaling siand
(eleclromechanical or hydraulically dampened).

10.2.6 Deseription of st specimen, including thickness,
number ol pieces plied il less than the thickness indicaled in
Seeton 6, mneluding the vuleanization date.

1027 Complete identification of muterial tested.

10.2.8 Hardness value obtained and method of calculation,
cither arithmelic mean or aliernatively, the median.,

10.2.9 Tndentation hardness time interval at which determi-
nalion was made. Readings may be reporied in the [orm:
M/60/1 where M {5 the type of durotmeter, 60 the reading, and
I the time 1n seconds that the presser foot 1s 1n contact with the
gpeeimen or [rom an cleelronie liming device.

11. Precision and Bias

11.1 These precision and bias slalements have becn pre-
pared in accordance with Practice T 4483, Refer to this
Practice [or lernunology and other (esling and slalstical
coneepts,

11.2 The Type 1 preeision lor the Type M melhod was
delermined [rom an inlerlaboratory program with 21 malcrials
of varying hardness, with six participating laboratorics. Tests
were conducled on Lwo separale days in each laboratory [or the
Type M testing program. All materials were supplicd from a
gingle source, being those commonly supplied as relerence
maleraly with ihe instrumenis Fom the manufacturer,

11.3 The precision resulls in this precision and bigy seclion
give an estimarte of the precision of this west method with the
malerials (rubbers) used in the particular inlerlaboralory pro-
gram as described above. The precision parameters should not
he used for acceplance or rejeclion wesling, or bouy, of any
group ol malorials wilhout documeniation thal they arc appli-
cable w those particular materials and the gpecific testing
protocols that include this iest melhod.

11.4 The Type 1 precision for both Type A and D mcthods
was delermined lrom an inwerlaboralory program wilh 3
malerials of varying hardness, with six parlicipaling laboralo-
rics. Tests were conducted on two separate days in cach
laboralory lor both A and T) lesling programs, All maierials
were supplied o a single source.

11.5 A test result for hardness, for Types A, D, and M, wuas
the median ol Gve individual hardness readings on cach day in
cach laboratory.

11.6 Table 2 shows the precision results for Type M
method®, Table 3 shows the precision resulls for Type A

& Supporting data are available from ASTM Tnternational TTeadquarters. Request
RE: T21-1081.
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method’, and Table 4 gives lhe precision resulls (or Type D
method”.
11.7 Precision The precision of this test method may be

g T Tha Mg Al Tha Mndlanaciner olalomaesla wrhiahy oan
CRPICAECA Ul WC LOIITaL O WO 1OudnwHLE S ChHICHs Walth Use

as appropriate value », R, (), or {R), that ig, that value o he
used in deeisions aboul lest resulls {oblained wilh the wesl
method). The approprialc value ig that value ol r or R
associated with a mean level 1n Table 1 closest to the mean
lovel under consideralion (al any given lime, [or any given
matcrigl) in Touting westing opcrations,

11.7.1 Repeatabifity The repeatability, r, ol these 1esl
methods has heen established as the appropriale value labu-
lated in Tables 2-4. Two single west resuls, obtained under
normal lest method procedures, that diller by more than this
tabulated # {Tor any given level) must be considered ays denived
from ditferent or non-identical sample populations.

11.7.2 Reproducibiliny: The reproducibility, R, of these west
methods hag heen cswablished ag the appropriale value abu-

7 Supperting dala arc available from ASTM Inlemational Headquarlers. Request
Tl Ta1-1029.

lated in Tables 2-4. Two single Lest resulls oblained in lwo
dillereni laborawrics, under nonnal wst method procedures,
that differ by more than the abulated R (for any given level)

gl e ot doaend 1A havr anman Craavy ATToennl A non,
mus: 08 CORRIGETCG W0 Dave COme 1100 Gluadicin O n6I

identical sample populations.

11.7.3 Repealability and reproducibilily are cxpressed as a
percenlage of the mean level, (7 and (R), have cquivalenl
application statements as above for  and R. For thefr) and (R)
glalcments, the difference in the wo single lest rosullg i
cxpressed 4s g pereentage of the arithmetic mean of the owo test
resulls.

11.8 Bias In lesl meihod lerminology, bias 15 the diller-
enee hetween an averape test value and the reference (or tie)
lest properly value, Relerence values do nou exist lor this test
method sinee the value (ol the wst property) 1s exclusively
defined by this test method, Bias, therefore cannot be deter-
mined.

12. Keywords

12.1 durometer; duromeler hardness; hardness; indentalion
hardness; micro durometer hardness

APTPENDIXES

{(Nonmandalory Infermation)

X1. DUROMETER SELECTTION GUIDE

X1.1 'The dutomeler seleclion puide is designed (o asgist in
the seleetion ot the proper durometer type tor various applica-
Hons.

X1.2 1t is generally recognized thal durometler hardness
determination below 20 and above 90 are unrcliable. It is

reeommended that the next lower or higher lype (scals) be used
in these situations,

X1.3 It 13 also reeommiended that, whenever possible, an
operaling stand be employed in perlorming duromeler hardness
Tests.

TABLE X1.1 Duremeter Selection: Typical Uses

Type
(Scale)

Typical Examples of Materials Tested

Durometer Hardness
(Typical Uses)

A Soft wulcanized rubber, natural rubber, nitnles, thermoplastic

2080 A

elastomers, flexible polyacrylics and thermosets, wax, felt, and

leathers

B Modarately hard rubber, thermaoplastic elastomers, paper praducts,

and fibrous materials

C  Medium-hard rubber, thermoplastic elastomers, madium-hard

plaslics and Lhennuplaslics

13 Hard rubber, thermoplastic elastomers, harder plastics, and ngid

thcrmoplastics

DO Maoderately hard rubber, thermoplastic slastomers. and very dense

taxtile windings

M Thin, iregularly shapsd rubber, thermoplastic elastomer, and plastic

specimens

O Soft rubber, thermoplastic elastormers, very soft plastics and

Abova 90 A
Below 20 D
Above 80D
Below 20 D
Abowve 90 A

Ahove 80 C
Balow 20 D
20-8B5 A

Below 20 DO

thermoplastics, madium-density textile windings

00 Extremely soft rubber, thermoplastic elastomers, spange, extremely

Below 20 O

soft plastics and thermaoplastics, foams, lov-density textile windings,

human and animal tissue

CF Composite foarn materials such as amusement ride safety cushions,
vehicle seats, dashboards, headrests, armrests, and door panels

See Test
Method F 1957
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X2, RELATED T
LT Toood R il ] T I = Y B 4 TR A PR |
C 367 Test Mothods [or Suength Propertics ol Prelabricaled

03

Architcetural Acoustical Tile or Lay-In Ceiling Pancls

C 473 Test Meihods for Physical Testing ol (Gypsum Panel
Product’

C 5381 Practice for Determining Chemical Resistance of
Thermoselting Resing Used in (lass-Fiber-Reinlorced Siruc-
tures Inlended for Liquid Serviee!?

C 661 Test Method for Indentation Hardness of
Lilastemeric-Type Scalanlg by Meang of a Durometer’!

C 836 Specificalion lor 1ligh Solids Conlent, Cold Liquid-
Applied Elastomeric Waterproofing Membrane for Use with
Scparale Weating Coursc!!

D 461 Test Methods for Fele!?

D 531 Test Mothod [or Rubber Properly
Indenlation®

D619 Test Methods for Vuleanized Fibre Used for Elcetri-
cal Insulation®

D 1037 Test Methods for Pvaluating Propertics of Wonod-
Base Fiber and Particle Panel Malerials'?

D 1054 Test Method Lor Rubber Property—Resilicnee Us-
ing a Rebound Pendulum®

D 1414 Test Methods for Rubber O-Rings'?
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Plastics by Means ot a Barcol Impressor'®
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D 5672 Test Method for Testing Flexible Cellular Materials
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F 1151 Test Method lor Delermining Varialions in Hardness
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