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ABSTRACT

The Plasticity Retention Index, PRI is a measure of the resistance of natural rubber to
thermal oxidation. This research aims to study the effect of PRI value of Standard Thai Rubber
grade 20 (STR 20) on properties of rubber vulcanisates. Raw STR 20 with 63.6, 50.6, 41.1 PRI
value was used. It is found that PRI value does not affect cure time and scorch time of rubber
compound but PRI affects mechanical properties. Tensile strength, 300% modulus and elongation
at break of both gum vulcanisate and filled vulcanisate decrease when PRI decreases. Considering
in aging properties, STR 20 with lower PRI value makes degradation of rubber more than higher

PRI value.
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{ wva @ J . {q ¥
M13199 2 autiamsdan luduegase1a Gum compound Hag Filled compound 1119619 STR 20 4

A1 PRI AAA1NY

U

YUANNDOUAI (PRI) | 41.1 | 50.6 | 63.6

ts1 of Filled compound 1.32 1.25 1.17

tc90 of Filled compound | 6.01 5.44 5.14

ML of Filled compound 1.02 1.07 2.38

MH of Filled compound | 17.07 | 18.30 | 20.20

ts1 of Gum compound 1.10 0.58 0.52

tc90 of Gum compound 5.57 5.32 5.28

ML of Gum compound 0.29 0.86 1.45

MH of Gum compound 7.90 8.22 9.25
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3 191 3 A1 Minimum Torque (ML), Maximum torque (MH) Y93g# 3879 Gum compound Hag AT

Filled compound 9119813 STR 20 3iA1 PRI tianaany
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ﬂ1ﬂ§ﬂﬁ 3 SLMUIAT Maximum torque VBIFATYIN Gum compound AININFATYN Filled
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2.5.2 HaMINATRUANTANI IR WAz aNDA Aging YBIGAYI Gum compound

@ P . Y o v Y 3 [l A o A =
Wa\iﬁ)Tﬂ”lﬂﬂW Cure time taeeuea N uuEu LW@uTqﬂﬂﬂﬁ@UﬁNU@]ﬂlﬂﬁlﬁﬁﬂﬁ

ABULNITI LATHAILINITI (Aging) INOANYINAVBIAT PRI ¥898719 STR 20 NiA0auliALIIfg

Tensile strength, 300% Modulus {181 Elongation at break HAN1INABDULTAIAINITINN 3 Lngﬂﬁ
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M15199 6 ANTAITIAWOIFATEI Gum compound 119619 STR 20 Tisi1 PRI uana19ni

35
30
£ 25
z
£ 20
&N
=
o
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2
5 10
o
5
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[
=3

ABHAIINBOUAI (PRI) 411 | 506 | 63.6
Before aging of Tensile strength (MPa) 14 17 20
After aging of Tensile strength (MPa) 11 15 18
%Change of Tensile strength -21 -13 -6
Before aging of 300% Modulus (MPa) 2.6 2.8 3.8
After aging of 300% Modulus (MPa) 2.1 2.5 35
%Change of 300% Modulus -18.2 -11.8 -6.2
Before aging of Elongation at break (%) 637 669 741
After aging of Elongation at break (%) 529 585 696
%Change of Elongation at break -17 -13 -6

41.1 50.6

63.6

Plasticity retention index (PRI)

NOUUNITILALHAILITI

[ Before aging

B After aging

v 9
5191 4 A1 Tensile strength ¥9gAT819 Gum compound 7114819 STR 20 HA1 PRI ANA1AUNA

14
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] 1 Aq ¥ A I v o q YA
91031 4 92HUNGATEN Gum compound N 1Fe19 STR 20 WA PRI uanaanuiinlviia
1 1Y) § A 1 A g 1 3 A -4
Tensile strength ANA1ITY IaeiioA1 PRI ¥89819 STR 20 tANAUUAT Tensile strength NINNTUAY

o9 111ise e1907iA1 PRI @1 A1 Tensile strength aAA9NINN18199111A1 PRI 9

B Before aging

300% Modulus (MPa)

B After aging

41.1 50.6 63.6
Plasticity retention index (PRI)
[ v Y
3101 5 /1 300% Modulus ¥B9gAT819 Gum compound 9114819 STR 20 1A PRI An@19i U
AOULMITIALHAIUNIT

~ 3 1 Aq ¥ A 1 @ ) Yy
91n31U7N 5 921HUNFATYI Gum compound 714819 STR 20 e PRI uanatenuiir 1wian
1 @ A 1 za' ¥ ] 3 Az' ¥
300% Modulus Uan@19nU Taefiiioa1 PRI #1AUA1 300% Modulus AINNAUA

iethenaliinga e19idian PRI M1 A1 300% Modulus anadnInN31819iA1 PRI g4
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[ Before aging

B After aging

41.1 50.6 63.6

Plasticity retention index (PRI)

31/91 6 A1 Elongation at break ¥84gA3879 Gum compound #119819 STR 20 1A PRI 1iane19iy
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NINOUVNIT AL HAIUNITI

A ] 1 Aq ¥ A 1 v o YA
i]']ﬂgﬂﬂ 6 MUNFATYIN Gum compound ‘1/]1"11511\1 STR 20 31 PRI Ll,ﬁﬂmdﬂuﬂﬂﬁum

1 [ { A 1 A 4 1 3 A -4
Elongation at break 1an@19n 1 IagfiifoA1 PRI WaA1A1 Elongation at break NINNAUAIY

[
AaA

iierhenaliliuga e190iian PRI &1 A1 Elongation at break anadn1nn1819niiA1 PRI g9
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o —o—Tensile strength
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3 ./ ~8-300% Modulus
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Plasticity retention index (PRI)

3191 7 A1 %Change VoIANTALTIAUBIZATEI Gum compound 119619 STR 20 TiA1 PRI

uanaa oS sumeuauiane UL W UTUTANAILUIT

' < ' H [ 1 (Y d o
9110317 7 921 UNGATEI Gum compound N 1He19 STR 20 §iA1 PRI uanaenuilioiies
v v v 9
Tiajunig e en9fitian PRI é1 Anauafans49auee190aaauInne19iiiag PRI g9 #911619 STR 20
A A o a [ s ¥ = 1 Y 2 Y A .; 1 dy = o 9 B2
Amingauivziwanda laadsiial PRI og1los 60 Faddiardintzinai ldauiiaens
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2.5.3 WaMINAaRUANTANIIN WAz aNDA Aging YBIGA3Y14 Filled compound

[ 1 o [ I 1 4
#8491 1AA1 Cure time Y99gA35074 Filled compound 1d1henaundaminlumsiu tive
W lUneaeuaulAve T IAINBULNITI LATHAILNT S (Aging) 1IDANHINAYDIA1 PRI VD919
STR 20 NilgoauiiAusead Tensile strength, 300% Modulus (181¢ Elongation at break NaN1INAADI

o = A
HEAIAIN1T19N 4 Lngﬂw 8-11



M15199 4 ANTAITIAIDIFATEN Filled compound #119819 STR 20 §iA1 PRI ana1aiu

35
30
= 25
z
= 20
[=Y)]
=
o
2 15
2
5 10
=
5
0

ABHANINBOUAI (PRI) 411 | 50.6 | 63.6
Before aging of Tensile strength (MPa) 20 24 29
After aging of Tensile strength (MPa) 14 20 26
%Change of Tensile strength -26 -15 -8
Before aging of 300% Modulus (MPa) 8.0 8.5 10.4
After aging of 300% Modulus (MPa) 5.5 6.8 9.5
%Change of 300% Modulus -31.3 -19.6 -8.4
Before aging of Elongation at break (%) 513 546 576
After aging of Elongation at break (%) 421 477 558
%Change of Elongation at break -18 -13 -3

41.1 50.6

63.6

Plasticity retention index (PRI)

[ Before aging

B After aging

5111 8 A1 Tensile strength ¥9IgAT014 Filled compound 7119619 STR 20 1A PRI uana1aiu

9
%

NINDULNIT AT HAILNITI
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A 3 . Aq A 1w o q YA
EMﬂz‘lI“Vl 8 IHUNFATYN Filled compound “VIGI,GKEI'N STR 20 Uf1 PRI L!ﬁﬂﬁ%‘lﬂu“l’lﬂﬂll
1 . 1 Y LA 1 A . 2 A g
A1 Tensile strength uana19nu Iaefiilon PRI NAYUAT Tensile strength ANVUUAIY
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20
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S 15 4
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= 10 - B Before aging
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