NOTICE: This standard has either been superseded and replaced by a new version or withdrawn.
Contact ASTM International (www.astm.org) for the latest information

[‘IM/) Designation: D 3194 — 99

ull

INTERNATIONAL

Standard Test Method for
Rubbler From Natural Sources—Plasticity Retention Index
(PRI)

This standard is issued under the fixed designation D 3194; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 3.2 Plasticity on both the original and aged samples is
1.1 This test method gives an indication of the oxidationmeasured as the median final thickness of each set of samples

resistance of raw natural rubber at a specified temperature. Thiter a compressive force of 100 M1 N is applied for a
resistance is indicated by the Plasticity Retention Index (PRI)SPecified time. The PRI is the ratio expressed as a percentage
a ratio expressed as a percentage of the aged plasticity to ti the aged to the original plasticity.

original plasticity determined by means of a parallel plate4' Significance and Use

plastimeter. A low PRI value indicates a poor resistance to .
oxidation. 4.1 This test method may be used to evaluate the heat and/or

1.2 The values stated in SI units are to be regarded as tt¥idation stability (aging) of raw rubber under controlled
standard. conditions. High original and aged plasticity values usually

1.3 This standard does not purport to address all of thecorrespond to good aging properties. The ratio of the aged to
safety concerns, if any, associated with its use. It is the@riginal plasticity values expressed as a percentage, the PRI, is

responsibility of the user of this standard to establish appro-US€d as an indication of aging.
priate safety and health practices and determine the applica,

- R ) 5. Apparatus
bility of regulatory limitations prior to use. PP

5.1 Parallel Plate Plastimeté; with a 10 mm diameter
2. Referenced Documents platen. The platen temperature shall be 1901°C and the
2.1 ASTM Standards: plastimeter shall have a timer unit capable of giving a+13
D 1485 Test Methods for Rubber from Natural Sources—S initial conditioning period during which the sample shall be
Sampling and Sample Preparafion compressed to + 0.01 mm and a test period of ¥51 s under
D 3040 Practice for Preparing Precision Statements fof cOmpression force of 100 N1 N. The plastimeter shall also
Standards Related to Rubber and Rubber Tekting have a measuring device gauge reading to 0.01 mm. Calibra-
D 3182 Practice for Rubber—Materials, Equipment, andion procedures recommended by the manufacturer of the

Procedures for Mixing Standard Compounds and PrepaR!@stimeter should be followed. _ _
ing Standard Vulcanized Shegts 5.2 Punch that will die out cylindrical specimens approxi-

E 145 Specification for Gravity-Convection and Forced-Mately 13 mm in diameter from a prepared sheet of rubber.
Ventilation Ovené 5.3 Circulating Air Oven specified in Specification E 145,
Type IlIA. The oven must be capable of maintaining 1#0
3. Summary of Test Method 0.5°C.

3.1 A homogenized sample of raw rubber is prepared by a 5-4 Dishes or Tray aluminum, for test specimens, light-
specified procedure to create a sheet from which six cylindricaiveight aluminum dishes approximately 38 mm (1.5 in.) in
pellets of specified dimensions are cut, three to be tested iffiameter or an aluminum tray approximately 150 by 150 mm
original condition and three to be aged under specified condit/ by 7 in.) for aging specimens in the oven.
tions. 5.5 Tissue paper or cigarette papapproximately 40 by 40

mm (1.5 by 1.5 in.). This paper shall be bleached, unglazed
acid-free tissue paper, of approximately 1.7 §/m

* This method is under the jurisdiction of ASTM Committee D-11 on Rubber and
is the direct responsibility of Subcommittee D11.22 on Natural Rubber.
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6. Precautions a 15-s conditioning period, the timing device automatically

6.1 The initial thickness of the prepared sheet can affect thEeleases the force of 100 M1 N to compress the specimen.
final thickness after testing. Ascertain the required mill opening! his l0ad period is automatically adjusted, exactly 15-s dura-
by preliminary trial; it will vary with the rubber and the mill. tion. The f_mal thickness expressed in units eq_uwalent to O.Ql

6.2 The temperature and speed of the testing operations c&ym remains locked after the 15-s load period on the dial
affect the results. An increase in temperature or the time t&hicrometer until the operating handle is moved to open the
preheat or time to read the dial micrometer can result in lowinstrument. Record the measured thickness from the dial

final plasticity readings. micrometer. Repeat the above for each of the pellets, both aged
and in original condition.
7. Sampling 9.2.4 The measured thickness for each pellet within either of
7.1 The natural rubber sample shall be obtained in acco}-he groups should not vary by more th;an0.0l mm frqm the
dance with Method D 1485. median value of that group. Run additional pellets, if needed,

to get three of each group within this tolerance.
8. Test Specimen Preparation 10. Calculation

8.1 Homogenize the piece to be tested (mass approximately 15 1 The plasticity is 100 times the final thickness as
360 g) 10 times through a mill as described in Practice D 3182expressed in units equivalent to 0.01 mm.

The mill rolls should be at 7G- 5°C with an opening of 145 ysing the median values of these plasticity results of

approximately 1.65 mm (0.065 in.). After each of the first Six ot original (Po) and aged test specimens, calculate the PRI as
passes, roll the rubber into a cylinder and pass endwise through;ows:

the mill rolls. After the sixth pass, the sample shall not be o o
rolled, but is folded. PRI = (plasticity aged/plasticity originalx 100 Q)
8.2 Take a test portion of about 30 g from the homogenized 1 Report
sample and pass it three times (doubling the sheet between . .
passes) between mill rolls at room temperature with the L1-1 The report shallinclude the following:
opening adjusted so that the final sheet thickness is approxi- 11.1.1 Three values of the plasticity for the original and the
mately 1.7 mm (0.07 in.). After the third pass, double the shee@9€d test pieces,
which should be uniform in texture and free of holes, and press 1112 Type_o_f oven usgd, and
the two halves lightly together. 11.1.3 Plasticity Retention Index (PRI).
8.3 Die out six or more test specimens from the doubled|5 piacision and Bia
sheet with the punch and measure their thickness until six test

pellets are obtained with a thickness of 3:4.2 mm (0.134+ 12.1 This precision and bias section has been prepared in
0.008 in.) having a volume of 0.4@& 0.04 cn?. Randomly accordance with Practice D 4483. Refer to this practice for

divide these into two sets of three, one for test before aging an@rminology and _o'_[her statisti_cal d_etails._ . . .
the other for test after aging. 12.2 The precision results in this precision and bias section
give an estimate of the precision of the test method with the
9. Procedure materials used in the particular interlaboratory program as
9.1 Aging described below. The precision parameters should not be used

L . for acceptance/rejection testing of any group of materials
9.11 B(Efore aging is started, the oven must be stabilized ithout documentation that they are applicable to those par-
140 = 0.5°C for at least h.

; . ticular materials and the specific testing protocols that include
9.1.2 The dishes or tray containing the three pellets (8.3) t P gp

o . X is test method.
be aged must be arranged within the calibrated region of the 12.3 A Type 1, Class Il interlaboratory precision program
oven. Insert the tray and close the oven door quickly to prevenf, !

. heat | Start timi th d as conducted (except for sample No. 6, which was Type 1,
?ngﬁ,sssé\ée oven heat [0ss. start iming as soon as the oven dgef,qq 1). Both repeatability and reproducibility are short term.

. A period of a few days separate test results, which were

9.1.3 After 30i.0'25 min remove the tray from the oven repeated on three separate days. Participation included 13
and remove the dishes from the tray. Allow them to cool to aboratories, and six materials were used. Therefore, 13, q
room temperature for a minimum of 30 min and a maximum of]: 6. andn _ 3. A test result is the meaian value 1obt,ained
2 h before testing. - from three determinations as specified in Section 10.

9.2 Measurement of Plasticity . 12.4 Other than sample No. 1, which was IR, the materials

9.'2..1'The platen ?,f the pIas'qmeter shall have COMe 1Q,seq were natural rubber. They were prepared through step 8.2
equilibrium at 100+ 1°C for 15 min before making measure- of this test method. Participants were required to die out and

ments. test the cut pellets. Sample identification: No=mButyl

9-22 Place two pieces of tissue paper (5.5) between thﬁjbber No. 2= PA80 coagulated latex, No. 3 SIR20, No.
heated platens and set the thickness measuring device to ze[Q No’ 1RSS. No. 5 CV50. and No 6= SIR20 cut péllets
when the platens are closed. . » NO. ) . .

9.2.3 Insert a pellet at room temperature between two pieces
of tissue paper and place the WhOI_e assemt_)ly centrally bet\NeenGSupporting data are available from ASTM headquarters. Request RR: D11-
the heated platens. Put the machine lever into operation. Aftewoss. Documents
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