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Table 1 Molecular weight parameter of different natural rubber samples

B 25 M, X104 M, X104 M, X104 M, /M, M,/M,,
a 60. 3 152.7 274.2 2.53 1. 80
b 50. 6 132.6 251. 8 2.62 1. 90
¢ 39.7 90. 4 156.0 2.28 1.73
d 30.5 69. 1 117.2 2.27 1. 70
e 20. 7 57.7 104. 0 2.78 1. 80

4.90 5.25 5.60 5.95 6.30 6. 65

Log (molecular weight)

L R [A)BERE B o3 1 32 3 A

Figure 1 Molecular weight distribution of different natural rubber samples
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Table 2 P, , PRI, mooney viscosity and stress-relaxation time of different natural rubber samples

FE 5 AYERI A MRS % [TJe R BE /ML(1+4)100°C N FI A Bt B ] /s
a 37 59.2 82 22.5
b 32 66. 3 64 11. 8
c 26 75.4 54 6.7
d 21 76.3 42 3.5
e 16 79.6 31 1.1

-
804 l\ P g 135
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= 704
S ) {25 &~
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/ 420
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: : : : : . 15
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Mooney viscosity/ML ;4100 'C

K2 TEeHiZS Po .PRIKKR

Figure 2 Relationship between P,, PRI and mooney viscosity of different natural rubber
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Figure 3 TG curves of thermal degradation of NR coagulated by vacuum
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Figure 4 DTG curves of thermal degradation of NR coagulated by vacuum
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Table 3 Characteristic temperatures and weight loss percentage for thermal degradation of NR

RIGEEMILE  RREMESR  ZORRERRE RO R 2 1H e i Al RARER/

Sample (Ty)/C WECT,)/C (TH/C Wi = (C )/ % [ it = (Cr) /% %
a 348 378 406 52.8 86. 0 99. 4
b 345 379 405 53.5 84.6 99. 6
c 345 377 404 52.9 82.8 98. 6
d 347 376 402 53.7 86. 0 98. 4
e 349 380 407 53.8 83.8 97.8
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T Z AR AR RS O HL A 43 d i 0 B s 19 28 B06 4% B LU A 8 40 I 4% 5 4 L 35 SR 8 L TRk L L
53 F AR A B A e B 1 T 2 MR R L BT DA 1 KA a i R LA iR 0 SR iR R R R B e R, R
PP EALRPERE . b, a AR Y RLAf 5 BE SR B 19. 33MPa, #f 458 I 1K F] 32, 84kN/m, 43 5| [ b.c.d. e
T 5. 57% .21, 04% .33.49% .78. 16 % F1 0. 52% 4. 42% .12. 08 % 14. 79% . AT JEI 50 , B5 #E 52 fhy JBE
FEGR B IR LG . RIRRRIE 5 R A5 R 22 ] B JEE 462 07 188 K R I 1 s A i 3 AR, F 58 0 O 1 I ) 2 A7F
AR P B B TR R EE R B R A B R 4 RIER 1 AT LLE L B BE 2 AR X 1 R 0 T
BT LSRR 6 4563 4 MBS FEAR B AT LA IR BB FE 2 5 M BHA tane J s LU A1), 7F = i (RS2 55
ST Bl AR AR XS 43 F U A 3G K tand 320 W /0 , B 4 3R T SN

x4 MURHMERESH

Table 4 The mechanical properties of vulcanizate rubber

e LR L/ i LR/ & R/ AR /R AE 2/ RS FE it/
" MPa (kN em™ 1) % shore A [em?® « (1. 61km) 1]
a 19. 33 32. 84 735.7 36 1.212
b 18. 31 32. 67 742.7 34 1. 259
c 15. 97 31. 45 739.2 35 1. 293
d 14. 48 29. 30 719.1 35 1. 372
e 10. 85 28.61 675.9 34 1. 381
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Figure 7 Frequency dependence of tand
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Effect of Mechanical Shear on the Molecular Weight and Properties of
Natural Rubber

ZHANG Ru'?, LIAO Xiao-xue'?*, LIAO Shuang-quan', ZHAO Yan-fang'?,
LUO Shi-qgiao*, HE Shuang®
(1. School of Materials science and Engineering . Hainan University . Haikou 570228, China s
2. Key Laboratory of Advanced Materials for Tropical Island Resources . Ministry of Education ,
Hainan University, Haikou 570228, China ; 3. Rubber Research Institute, Chinese Academy of
Tropical Agricultural Sciences, Haikou 571101, China)

Abstract: The molecular weight and distribution of natural rubber (SCRWF) were changed by mechanical shearing
force. Gel permeation chromatography was used to test and demonstrate that the molecular weight and molecular weight
distribution of SCRWF changed apparently after treatment. The plastic properties of plasticity initial values (P,) . plastic
retention (PRI), Mooney viscosity and stress relaxation time of different rubber samples were compared and analyzed. The
thermal stability, mechanical properties and processing properties of vulcanized rubber were analyzed. The results show
that the molecular weight of natural rubber decreases with the increase of mechanical shearing force, and its single peak
trend is obvious. The quality of the raw rubber and the thermal stability is greatly affected by mechanical shearing force,
and the mechanical properties of the vulcanized rubber are degraded with the increase of mechanical shearing force. Rubber
processing analyzer (RPA) analysis shows that the loss factor (tand) of the samples increases linearly and the elastic
modulus (G') decreases linearly with the increase of strain in the strain sweep, the loss factor (tand) of the samples
decreases linearly and the elastic modulus (G') increases linearly with the increase of frequency.

Key words: Natural rubber; Mechanical shear force; Relative molecular mass; Performance
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