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Abstract: Low Protein Natural Rubber (LPNR), Low Protein Constant Viscosity Natural Rubber (LPCVNR), and Thai
STR20 natural rubber were used as raw materials for belt layer and tread formulations with performance comparisons.
LPNR and LPCVNR exhibited significantly lower nitrogen content than STR20, along with slightly reduced odor and impu-
rity levels. LPNR showed the highest P, value and Mooney viscosity, while LPCVNR demonstrated the highest Plasticity
Retention Index (PRI). The mechanical properties of LPNR and LPCVNR vulcanizates were comparable to STR20. In belt
layer formulations, LPNR displayed similar mechanical performance to STR20 in terms of elongation at break and tensile
strength, with superior aged properties, making it a viable substitute for STR20. For tread formulations, both LPCVNR and
LPNR maintained better mechanical properties than STR20 after vulcanization and aging, while showing comparable abra-
sion resistance. Although LPCVNR required longer optimum curing time, LPNR's curing characteristics aligned closely
with STR20. Therefore, LPNR is recommended as a substitute for STR20 in tread formulations.
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LPNR  0.02 0.25 3.00 0.38 49.50 77.00 88. 40
LPCVNR 0.02 0.20 3.10 0.44 36.50 84.0067.70
STR20 0.04 0.46 3.10 0.43 37.5069.00 75.90
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LPNR 24. 60 790.20 0.80 1.73 3.57 14.98
LPCVNR 24.33 784.00 0.78 1.72 3.58 15.30
STR20 25.23 776.00 0.79 1.85 4.49 16.88
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LPNR 1.11 6.20 0.77 1.13 0.61 0.86 1.41 4.28
LPCVNR 1.01 6.20 0.81 1.16 0.67 0.90 1.46 4.33
STR20 1.10 6.29 0.94 1.34 0.77 1.05 1.66 4.66
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LPNR 77.0 23.6  392.0 5.1 18.5 28.0  80.0 23.2  335.0 6.6 21.3 20. 0
LPCVNR 77.0 22.2  368.0 5.0 18.2 25.0  80.0 22.8  336.0 6.1 20. 4 20. 0
STR20 77.0 23.2  350.0 5.8 20. 3 25.0  80.0 22.2  297.0 6.8 17.0
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LPNR 2.64 26.93 2.47 3.40 3.67 5.18 7.60 17.10

LPCVNR 2.38 27.52 2.38 3.20 3.47 4.85 7.12 15.82
STR20 2.26 27.84 2.33 3.14 3.44 4.96 7.36 16.03

2.3 LPNR.LPCVNR.STR20 A T #4 & Iz # 4%

PE B 2t b
2.3.1 76 A IA 69 2 AL M AR 2t 1k

M7 R DA iR e SRR, LPNR | LP—
CVNR #i1 STR20 Ji2 B} Wk 48 5 AH 22 A Ko il 3
TP A% 2 B9 % J , % B LPNR . LPCVNR HI STR20 K %
JE ARG

7 3 MR TR IR L AE

Wk CRALIED

B Ak GRIRED L/ (g + en”)

LPNR 6.0 6.0 1.13
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5iA e B ﬁﬁfﬁ/w&gm 100%EH N F1/  300%:E 18N 17/ KA /% %%ﬁ%/nm@%%ﬁ/
a MPa MPa (kN em") mm
HZALEIMERE  LPNR 67.0  27.4 612.0 2.2 10.3 30.0 118.7 0. 225
LPCVNR 67.0  29.5 626.0 2.3 10.9 31.0 126.5 0.219
STR20 68.0  25.6 592. 0 2.4 10.9 31.0 98. 1 0.221
HALfEtkRE LPNR 67.0  27.3 606. 0 2.4 11.2 28.0 130. 4 0. 546
LPCVNR 68.0  27.6 617.0 2.2 10.8 27.0 93.1 0. 536
STR20 70.0  26.2 585. 0 2.6 12.0 27.0 128.5 0. 490

R 9 3 MEREREH R EE

ML/ MH/ Tbl/ TSZ/ TIO/ T25/ TEO/ TQO/

dNm dNm min min min min min min
LPNR 2.41 13.78 5.68 6.96 5.95 7.55 9.16 14.93
LPCVNR 2.21 13.55 4.97 6.03 5.18 6.52 7.97 13.50
STR20 2.37 14.02 5.29 6.47 5.58 7.07 8.73 14.79
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B By 09 1 1 BE , LPCVNR 1 LPNR U F 2%

10 3 MRS AR B RIS HF e

e -40 °C tand -40 C E'/MPa 0 °C tan® 0 C E”/MPa 25 C tan8 60 ‘C tan8 60 C E/MPa
LPNR 0. 4705 93.55 0. 1503 3.99 0.1154 0. 1062 11.99
LPCVNR 0. 4627 102. 18 0. 1578 4.61 0. 1240 0.1143 13.19
STR20 0. 4891 130. 47 0.1677 5.77 0.1317 0. 1222 14. 27
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iR B 0 L ) A e o
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CVNR i Ak ) 4 4k i G , =& {6 J5 LPNR i K} | LP-
CVNR Ji¢ %} (9 LA PE Be 34 R HE 72 8 Ar K LT
STR20.,
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4 (0 AL ME BE 5 5 STR20 #H 1, LPNR . LPCVNR
JiE Ak 1) B FE 1 A L A AH 24 LPCVNR 1Y 1E 6 £k B
] Too %5215 , LPNR H1 STR20 JK2 Y Too 4535

Zi b, AR M e L C 7 il 5 1 e R 1 g
&, FI LPNR 10 % STR20 %8¢ 0 41 o
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