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Vulcanized rubbers — Determination of resistance to flex
cracking (De Mattia type machine)

0 INTRODUCTION

Repeated bgdnding or flexing of a rubber vulcanizate causes
cracks to develop in that part of the surface where tension

stress is set
contains a ¢

ip during flexing or, if this part of the surface
rack, causes this crack to extend in a direction

perpendiculdr to the stress. Certain soft vulcanizates,
notably thgse prepared from styrene-butadiene rubber,

show marke

H resistance to crack initiation, but it is possible

for these vylcanizates to have a low resistance to growth
{propagatiorn) of cracks.

It is importgnt, therefore, to measure both the resistance to

crack initia
propagation
growth of a
Vulcanized
growth (De

This Intern
intended fo

ion by flexing and the resistance to crack

A method for determining the resistance to
h artificially introduced cut is given in 1SO 133,
rubbers — Determination of resistance to crack
Vattia type machine).

1 SCOPE ALND FIELD OF APPLICATION

tional Standard specifies a method-of test
use in comparing the resistance of rubbers to

Upper grip—ﬁ [—"—l

the formation and growth of cracks, when

repeated flexing on the De Mattia type machi

2 REFERENCES

ISO/R 471, Standard atmospheres for the co
testing of rubber test pieces.

I1ISO 3383, Rubber -\ General directives
elevated or sub-normal temperatures for tests.

3 APPARATUS

subjected to

ne.,

bditioning and

for achieving
n)

The essential features of the De Mattia type fachine are as

follows :

There are stationary parts, provided with gri
one end of each of the test pieces in a fixed
similar but reciprocating parts for holding th
each of the test pieces. The travel is 57,15 *

such that the maximum distance between

opposing grips is 75,0 12 mm (see figure 1)
o

Dimensions in millimetres
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bs for holding
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p other end of
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each set of
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750"
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FIGURE 1 — De Mattia type machine

1} At present at the stage of draft.
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The reciprocating parts are so arranged that their motion is
straight, and in the direction of, and in the same piane as,
the common centreline of each opposing pair of grips. The
planes of the gripping surfaces of each opposing pair of
grips remain parallel throughout the motion.

The eccemtric which actuates the reciprocating parts is
driven by a constant-speed motor to give 5,00 £ 0,17 Hz,
with sufficient power to flex at least six, and preferably
twelve, test pieces at one test. The grips hold the test pieces
firmly, without undue compression, and enable individual
adjustment to be made to the test pieces to ensure accurate

4.2 Time lapse between vulcanization and testing

For all test purposes, the minimum time between
vulcanization and testing shall be 16 h.

For non-product tests, the maximum time between
vulcanization and testing shall be 4 weeks and for
evaluations intended to be comparable, the tests, as far as
possible, should be carried out after the same time interval.

Samples and test pieces shall be protected from light as
completely as possible. :

insertion.

For testing at eleyated temperatures, the machine may be
enclosed in a chamber with temperature controlled to
+2°C, if nece:Ezry, by using an air-circulator, the
temperature to bp recorded near the centre of the test
piece.

NOTE — It is useful ko arrange the test pieces in two equal groups,
so that one group i§ being flexed while the other group is being
straightened, thus reducing the vibration in the machine.

4 TEST PIECE

4.1 Form and dimensions

The test piece sh:
shown in figure 2
in a multiple-cavit]

Il be a strip with a moulded groove, as
The strips may be moulded individually
vy mould or may be cut from a wide slab

having a moulded groove.

The groove in the

test piece shall have a smooth surface and

be free from irregularities from which cracks may start

prematurely. The

groove shall be moulded into the test

piece or slab by
cavity. This half
2,38 £ 0,03 mm.

a half-round ridge in the centre‘of ‘the
Lround ridge shall have a(Tadius of
The moulded groove( jsshall be

perpendicular to the direction of calendering:

Dimensions in millimetres

4.3 Conditioning

For tests at a standard laboratory temperature (see
clause 6) : individually moulded tést,: pieces| after
preparation as necessary, shall be conditioned at the test
temperature for a minimum of/3.h immediately] before
testing. The same temperature shall-be used throughout any
test or series of tests intended” to be comparabje. Slab
samples shall be similarly canditioned before the test pieces
are cut. These test piecés’may be either tested immiediately
or kept at the test temperature until tested.

conditioning period specified above, the test pieces|shall be
brought to the test temperature by keeping in a chgmber at
this température for 3 h (see ISO 3383).

For tests at othértemperatures (see clause 6) : ](ter the
S

4.4\ Number of test pieces

At least three, and preferably six, test pieces frgm each
rubber compound shall be tested, and the results ayeraged,
one or more test pieces being tested simultaneously with
those of other rubbers with which the comparisonlis to be
made.

5 PROCEDURE

Separate the pairs of grips to their maximum exteént, and
insert the test pieces so that they are flat and ngt under
tension, with the groove in any particular test piece midway
between the two grips in which that test piece is heeld, and
on the outside of the angle made by the test piece|when it

l -
’ + ¢
! o is bent.
|
140 to 15b
| LY
\ R 2381003 -:’
3t
L i )
| f

FIGURE 2 — Test piace

The results shall be compared only between test pieces
having thicknesses agreeing within the tolerances when
measured close to the groove, because the results of the test
are dependent upon the thickness of the test piece.

2

Start—the—achine—and—continte—the—test—with—frequent
inspection until the first minute sign of cracking is detected.
Record the number of flexing cycles at this point, restart
the machine and stop it after intervals in which the number
of flexing cycles is increased in geometric progression, a
suitable ratio being 1,5 on each occasion. Make the
inspection of the flexed test pieces each time with the grips
separated to a distance of 66 mm.

It is not desirable to run the test piece until complete
rupture occurs, the preferred method being to grade the
severity of cracking by comparison with a standard scale of
cracked test pieces, as specified in clause 7. The comparison
includes an assessment of the length, depth and number of
cracks.
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The test shall not be made in a room which contains any
apparatus that generates ozone, or which for any other
reason has an ozone content above that in normal indoor
air. The motor used to drive the test machine shall be of a
type that does not generate ozone.
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Grade 3

One or more of the “pin pricks’”’ have become obvious
cracks, i.e. have appreciable length and little depth and
their length is greater than 0,5 mm but not greater than

The results sh

all be recorded as follows :

a) the grade of cracking reached by each test piece on

each occas

b) the fle

ion the machine is stopped;

xing cycles which have been run.

T mm.

Grade 4

The length of the largest crack is greater than 1 mm but not

greater than 1,5 mm.

6 TEMPERATURE OF TEST

Tests are 1
temperatureg

latter case th

ormally performed at standard laboratory
as defined in ISO/R 471, aithough elevated

test temperature shall be one of the preferred

temperature} may often be used with advantage. In the

temperature:

40, 50, 70, 85, 100, 125, 150 °C.

7 EXPRESTON OF RESULTS

Cracking shall be graded according to the following scaie :
Grade 1

The cracks 4t this stage look like pin pricks to the naked
eye.

Grade as 1 ifthe “’pin pricks’’ are 10 or less in numben.
Grade 2

Assess as Grjje 2 if either of the following applies :

a) the”

b) the n
more cra
stage, i.e.

in pricks’’ exceed 10 imnumber;

imber of cracks-is_less than 10, but one or
ks have developed beyond the “pin prick”
have perceptible length without much depth

but their length is nét more than 0,5 mm.

Grade 5
The length of the largest crack is greater, than
not greater than 3 mm.
Grade 6

The length of the largest crack.is greater than 3

NOTES

1 No distinction is{made between cracks that #
isolation and thosed{hat*have grown by coalescence.

1,5 mm but

mm.

ave grown in

2 Cracks occurring near the edge of the test piece s;]vall be ignored.

Plot the “grades from 1 to 6 against th
corresponding kilocycles of flexing on linear,
and %draw a smooth curve through the g
graphical interpolation, deduce the number
for each grade of cracking.

8 TEST REPORT
The test report shall include the following part|

a) the average number of kilocycles to reagd
of cracking 1 to 6, given in clause 7, or

number of kilocycles to reach Grade 3 or t

number of
graph paper
oints. Using
of kilocycles

culars :

h each Grade

e number of

the mean flex cracking resistance, deterrl:ined by the

kilocycles, preferably 10, 50 or 100, as a
which no cracks occur;

b} the number of test pieces used;

c) the temperature of test.

propriate, at

e e (1
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