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Foreword

lnternational standards are drafted in accordance with the rures given in the rso/rEC Directives , part2.
The main task of tech.nical committees is to.prepare International.standards. Draft International standardsadopted bv the technical d;;ii;;;""i"'.ri"urlG; i; 'I i l;;i lber oooies ror votinj. pubrication as anInternationalstandard requires approvarli at reast zs y" oli-n"'.i"mber bodies casting 

" 
uote.

Attention is drawn to the possibility that some of lhe erements of this document may be the subject of patentrights. rSo shail not be herd r".poi"ior" rli ' ioentirying 
""v ", "ri"r.h 

patent rights.

S8rl?"t"ffi 
"i;:::ii"tv 

rechnical committee rso/rc 4s, Rubber and rubber products,subcommittee

This sixth edition cancels and replaces the fifth editio-n (rso 22g5:2001), which has been revised principaily to:5ffi,h:TJiJil?:"J^J""i:':t',.n[,,irfl.f iso +oos i"olso q66i-r n"u" b;;;;pr;;"i oy rso 2352e). In
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Rubber, vufcanized or thermoprastic _ Determination oftension set und"r 
"on"iant 

erong"iion, and of tension set,efongation and creep ,n0", 
"onit"nt 

tensile load

WARNING- Persons-using this Interna.tional standard shourd be famiriar with normar laboratoryiliiiii,l!,inlt?:3;:1ffii;:',?,il';n," aooress JIoi tire s.argty probrems,.ii 
"ny, associated withensure compliance with any,i"tion"ifiilnrT$,Slffj'oo'iate s;ret;';iJ'r,e"r*,'p'""ii1"" 

"ni'i"CAUTTON _ Certseneration " ""flffiiiri"f"xj":",r#fq"$::?ir^'.:,ii,:,::r$1,[? ,i#':;Jr]:"ffi;i
[::" 

Reference should o" t"J"io appropriate oocumeniation on 
""r" 

r,"noring and disposar after

1 Scope

This Internat'on"' tt1lq:rd specifies a number of methods of deter.minjng the dimensionar changes in test3i"Tilt"H"'rTf:t"::n".',T""Xbjffi;il' durins ,"; ;rtu.;;;ire roalin! ;;;;i;ffi;,u short periods under
The 

_constant_elongation test is intended toextension, at a sta"ndaro i"of.."i",.v;;"0:",J"",::!:"ii?::#i:lTi;,itii:# 1",fl:,1?il""j",'ilj:"r::iffi i["J;trffi?ffi;:i:Jfl:"irieo his;Jr;#p"","tu," ,no tn* ,.eiJ"ruo 
", 

the tesr t"rp"i"t'u or at the standard

Ili"?3l'fiil]:T,i"jff.".:lffi l".,fjoi:J [:,:iiil1H,j,"%;1":,"nsation, creep and tension set or
Jfi*t;,"J 

t"thods are intended to measure the erastic properties of rubber in the hardness range 20 |RHD to
The creep measurement is not recommended for.product design or the evaluation of low_creep materials. Forl3trBi,i?t!l,"J,fi;:#:,.[i'lJ""'"'ji'o[ors No-";;;;i j",*u"n tne resurts oi*ris test or those or
NOTE The constar
thin-wailed il;#:Xlt;:?:":"iilifJ'T;l':uJi"'o"d ror the measurement or state or cure and the quariry contror orcreeporelongation. " '  rr le rtdte oI cure or degree of crossl inking i .  u"r" ly;; i l "r ; ;  in a decrease in set,

2 Normative references
The following referenced. documents are indispensabre for the apprication of this document. For dated:T""Jffi;,ililIi3""&'H:"jf:Jii,lr";'"1". undated rererences, the ratest eoition or the rererenced
lso 188' Rubber' vulcanized or thermoplasfrc - Accererated ageing and heatresisfance fesfslso 8013' Rubber, vurcanized - Determination of creep in compresaon or shear
';:r::::nt'004' Rubber - General procedures for preparing and conditioning testpr.eces for physicar test
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3 Terms and definit ions

For the purposes of this document, the following terms and definitions apply (see also the definitions of creepfunctions given in ISO 8013).

3.1
tension set at constant load
elongation remaining in a test piece in the unloaded condition after it has been subjected to a constant loadduring a specified time, expressed as a percentage of the original length in the unloaded condition

3.2
tension set at constant elongation
elongation remaining in a test piece in the relaxed condition after it has been subjected to a constantelongation during a specified time, expressed as a percentage of the elongation

3.3
creep
increase in elongation of a test piece at constant load during a specified time, expressed as a percentage ofthe elongat ion at the beginning of that t ime

4 Apparatus

4.1 Constant-elongation measurements

! '1 1 Straining device, consisting of a metal rod or other suitable guide fitted with pairs of holders, onefixed and one moveable, for the ends of the test piece. The holders shall be in the form of self-tighteningclamps for strip test pieces, in the form of jaws to hold tab (enlarged) ends, and in the form of flat pulleys ofabout 5 mm width and 10 mm diameter for ring test pieces.

lf so desired, a means of operating the moving holder other than by hand can be provided, for example athreaded rod, provided that the tolerances on extension speed are met (see 6.1.2). Suitable stops orgraduations can also be provided to avoid over-extension in the initial straining of the test piece.

The straining device shall be so designed that, when used at high temperatures in an oven, it can be placedwith the reference length of the test piece perpendicular to the- direction of the air flow. lt shall also be ofminimum mass in order to avoid excessive lag in the attainment of temperature equilibrium after itsintroduct ion into the oven.

A multiple-unit straining device can be used, provided that the foregorng requirements are met.

4'1 '2 oven, conforming to the requirements of lso 1BB (if the test is to be carried at a temperature abovethe standard laboratory temperature). For short heating times, controlled air flow is not necessarv.

For strip test pieces, a bench marker shall be provided to mark the length used as the reference length.

For ring test pieces, the reference length can be the inner diameter of the ring, in which case a graduatedcone allowing measurements to be made to the nearest 0,'1 mm shall be used. Alternatively, if measurementsare to be made on a straight reference length, a rigid channel, 3,5 mm deep and 2o mm-wioe for large ringtest pieces and 1,75 mm deep and '10 mm wide foismal l  r ing tesipieces, shal l  be provided for straighteningportions of such test pieces during marking and measuring otine r."ier"nc" rength.



4.2 Constant-load measurements

!..2.1 .Straining device, comprising clamps
Figure 1).
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a4d weights, or equivalent,for loading the test pieces (see

Key

1 fixed clamp
2 test piece
3 clamp for holding weight
4 weight

Figure 1 _Ftraining device

4'2'2 Thickness- and width-measuring devicq, comprising a ggyqg_fq measuring the thickness and,where appropriate, the width of the test piec-e in accd,roancb *iirirso 2t529:2oo4,method A.
The width of die-cut test pieces shall be taken-as lhe distance between the cutting edges of the die in thenarrow part' in which case a device capable or m$surinlln" *iiin to the nearest 0,05 mm in accordancewith ISO 23529 shal be provided.

i;3ifl"otl"nth'measuring 
device, capable of meaquring the tesr tength in accordance with rso 23529:20o4,
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5 Test pieces

5.1 Preparation

Test pieces shall be prepared in accordance with lso 29529. They shall be cut from flat sheet 2 mm + 0,2 mmthick (except large ring test pieces, which shall be cut from sheet 4 mm r 0,2 mm thick) prepared by mouldingor slitting and buffing in accordance with ISO 2g12g.

Strip test pieces and strip test pieces with enlarged ends shall be cut using a sharp die with a cutter asspecified in ISO 23529.

Ring test pieces shall be cut from sheet by means of a pair of concentric circular dies or rotating cutters. Theseparation of the two cutting edges shall not differ from the average value by more than 0,05 mm.

5.2 Test pieces for testing under constant elongation

5.2.1 Strip test pieces

Strip test pieces shall be between 2 mm and 10 mm wide. A width of 6 mm is preferred.

The length of any given strip depends on the selected reference length and the type of straining device.

5.2.2 Strip test pieces with enlarged ends

Test pjeces with enlarged ends shall be as shown in Figure 2, with a narrow section of length between 25 mmand 50 mm which shall be used as the reference length.

Dimensions in mill imetres

Thickness 2 mm + 0,2 mm

Figure 2 - Test piece with enlarged ends

5.2.3 Ring test pieces

Ring test pieces shall be of one of the following sizes:

5 0
L >

Large ring test piece:

thickness:

outer diameter:

inner diameter:

4 m m + 0 , 2 m m

52,6 mm + 0,2 mm

44,6 mm + 0,2 mm



Small ring test piece:

thickness:

outer diameter:

inner diameter:

2 m m t 0 , 2 m m

33,5 mm + 0,2 mm

29,5 mm + 0,2 mm
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Dimensions in mill imetres

5.3 Test pieces for testing under constant load

Test pieces shall have the shape and dimensions shown in Figure 3.

N

t l

-$

Thickness 2 mm + 0,2 mm

Figure 3 - Test piece for constant loading

5.4 Marking

5.4.1 General

Reference marks shall be marked on the test pieces, using a suitable bench marker and an ink which does
not affect the material and withstands the temperature of test.

5.4.2 Tests at constant elongation

The reference length shall be between 25 mm and 50 mm, measured between the inner sides of the marks.
For strip test pieces, the preferred length is 50 mm. Ring test pieces shall be straightened by means of a rigid
channel (see 4.1.3) and the reference length, preferably 40 mm for large ring test pieces and 25 mm for small
ring test pieces, shall be marked on one of the straightened sides.

5.4.3 Tests at constant load

Two reference marks shall be marked on the central part of the test piece at a distance of 90 mm + 0,5 mm
from each other.

5.5 Number of test pieces

For each test, a minimum of three test pieces shall be used. (For material with a calendering grain, three test
pieces shall be taken in each of two directions at right angles to each other.)
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5.6 Time interval between forming the material and testing

The time interval between forming and testing shall be in accordance with ISO 23529.

Samples and test pieces shall be protected from light as completely as possible during the interval between
forming and test ing.

5 .7  Cond i t ion ing

Prepared test pieces shall be conditioned immediately before testing for a minimum period of 3 h at one of the
standard laboratory temperatures defined in ISO 23529, the same temperature being used throughout any
one test or series of tests intended to be comparable.

6 Procedure

6.1 Test ing under constant elongat ion

6.1.1 Measurement of the test pieces

Measure the unstrained reference length (t1 )of each test piece to the nearest 0,1 mm at standard laboratorv
temperature. Insert the test pieces in the straining device in the appropriate way.

6.1 .2 Stretching the test pieces

Extend the test pieces to the required strain at a speed of between 2 mm/s and '10 mm/s. When testing ring
test pieces, rotate the pulleys slightly by hand to equalize the strain in the two halves of the ring. Ensur6 tha-t
the reference length remains centralized between the two pulleys

Between 10 min and 20 min after the specified strain has been reached, measure the strained reference
length ( tr)  to the nearest 0,1 mm. When the inner diameter of r ing test pieces is used as the reference length,
it can be calculated from the diameter of the pulleys and the distance between them, measured to the nearest
0,1 mm. l f  the strain, calculated as specif ied in 6.1 4 1, does not conform to the appropriate standard value,
taking into account tolerances, discard the test piece and prepare and test a replacement test piece with a
modif ied appl ied strain.

6.1.3 Exposure at the test temperature

6.1.3.1 Tests at standard laboratory temperature

Maintain the strained test pieces at the standard laboratory temperature.

lmmediately following the end of the test period, release the strain at a rate of 2 mm/s to 10 mm/s, remove the
test pieces from the clamps or pulleys and lay them free on a flat non-sticky wooden surface After (30 *$ 

) min,
measure the reference length to the nearest 0,1 mm (I.).

6.1.3.2 Tests at temperatures other than standard laboratory temperature

Between 20 min and 30 min after the specified strain has been reached, place the strained test pieces in an
oven operating at the test temperature and leave them there for the specified period.

There are three methods of cooling the test pieces and releasing the strain, of which method A is preferred.
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Method A

At the end of the test period, remove the straining device from the oven, immediately release the strain at aspeed of 2mm/s to 10mm/s, remove the test pieces from the clamps or pulleys and lay them on a flat
non-sticky wooden surface. After (30 +fl 

) min, measure the reference length to the nearest 0,1 mm.

Method B

At the end of the test period, release the strain at a-speed of 2 mm/min to 10 mm/min with the test pieces stil l
in the oven held at the test temperature. After (30*f )min, remove the straining device from the oven, remove
the test pieces from the clamps or pulleys and laythem on a flat non-stickywooden surface. After (30+3)min,
measure the reference length to the nearest 0,1 mm.

Method C

At the end of the test period, remove the straining device from the oven and leave the test pieces in the
strained condition. After (30+$)min, release the strain at a speed of 2 mm/min to 10 mm/min, remove the testpieces from the clamps or pulleys and lay them on a ftat non-sticky wooden surface. ntt"i igo*iri.,measure the reference length to the nearest 0,1 mm.

6.1.4 Test condit ions

6.1.4.1 Strain

Calculate the strain ),, in %, using the equation:

)  =  (Lz  -  L t ) r1001 L j

where

L1 is the original, unstrained, reference length;

L2 is the strained reference length.

The strain shall be one of the following values:

15 o /o  t  1 ,5  oh

2 0 V o ! 2 o / o

2 5 % ! 2 , 5 %

5 0 %  t 5 %

7 5  %  t 7 , 5  %

100 o/o ! 10 %

2 0 0 % ! 1 0 %

3 0 0  %  !  1 0 Y o

The strain values should be selected in accordance with the type of rubber (vulcanized or thermoplastic) andwith the final application. For vulcanized rubbers, it is recommended that elongations greater than 1/3 of theelongation at break at the test temperature should not be used. The strain valuJo f fi06/o is the preferred one,unless the above considerations dictate otherwise. For thermoplastic rubbers which give a yield point, onlyresults calculated at strain values below the yield point are valid. When possible, th-e value 20 %t2% ispreferred for thermoplastic rubbers.
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6.1.4.2 Test period

The test pieces shal l  normal ly be strained for a period of (2+-l)h,  (72_g)h or (168_!) h,  the period
commencing 30 min after the strain has been applied. lf a longer teit period ii required, it shall be selectedfrom those given in ISO 23529.

6.1.4.3 Temperature of test

The temperature of test shall be selected from those given in lso 23529.

lf no temperature is specified in the relevant product specification, 70 "C + 1 "C is recommended.

6.2 Testing under constant load

6.2.1 General

Measure the length of the test piece between the reference marks (21), the thickness and the width atstandard laboratory temperatu re.

Clamp the test pieces into the straining device and load them to a stress of 2,5 Mpa t 0,1 Mpa, based on theoriginal cross-sectional area of the test piece. The load shall be applied without shock.

lf, during testing, a stress of 2,5 Mpa proves to be too large, a stress of 1,0 Mpa may be used.

6.2.2 Elongation

30 s t 2 s after loading the test piece, measure the distance between the reference marks (22).

6.2.3 Creep

60 min + 1 min after loading the test piece, measure the length between the reference marks (23).

6.2.4 Tension set

After the creep measurement, unload the test piece, remove it from the straining device and allow it to rest ona flat non-sticky wooden surface for 10 min t 1 min. Measure the distance between the reference marks again(Lq)'

7 Expression of results

7.1 General

Calculate the individual test results as shown in 7.2 or 7.3. In each case, calculate the mean value of theresults for the three test pieces. The individual values for the three test pieces shall be within 10 % of themean value' lf they are not, repeat the test using three further test pieces and report the median of all sixresults in the test report.
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7.2 Gonstantelongat ion

The tension set E4 is given, in %, by the equation

E4 = 100(15 _ L1)tQ2_ L1)

wnere

L1 is the original, unstrained, reference length;

L2 is the strained reference length;

L5 is the reference length after recovery.

7.3 Constant load

The elongation E1 is given, in %, by the equation:

Et = 100(Lz- L1)l  L1

The creep E2 is given, in %, by the equation:

E 2 = 1 0 0 ( 4 _ 1 2 ) t Q 2 _ 1 1 )

The tension set E3 is given, in %, by the equation:

E 3 = 1 0 0 ( L 4 _ r , 1 ) t L 1

wnere

L1 is the reference length, in mm, before loading;

L2 is the reference length, in mm, 30 s after loading;

\ is the reference length, in mm, 60 min after loading;

La is the reference length, in mm, after 10 min rest following the measurement of length 23.

8 Test report

The test report shall include the following information:

a) a reference to this International Standard;

b) details of sample and test pieces:

1) a full description of the sample and its origrn,

2) details of the compound and the curing conditions, if known,

3) the direction, rerative to the grain, in which the test pieces were cut,

4) the type of test piece used and its dimensions,

5) the method of preparation of the test pieces, for example whether moulded, cut or extruded,

6) details of any test piece preparation, for example buffing,

7) the number of test pieces tested,
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c) test details:

1) the duration and temperature of conditioning,

2) the stress or elongation applied,

3) the duration and temperature of the test,

4) the method of cooling/strain release used (methOd A, B or C) (applies to constant_elongation methodonly),

5) details of any deviation from the standard proce{ure;

d) test results:

1) the mean or median values of the individual test tesults,

2) the individual results, if required;

e) the date of the test.


