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Tab.1 Crystallinities of TPI

WM
AH/ (kJ * mol™") 3.969 4.446 4.828 4.750 4.728
SEIEY /% 31.25 35.00 38.02  37.40  37.23

1) 456 = (AH/AH,) X 100%.
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Tab.2 Mooney viscosities and vulcanization characteristics of
NR and NR/TPI compounds

NRiE NR/TPIR KB
BRI W7 W2 W3 R4 WS

i H

A EE ML (1+

4)100 C] 51 69 50 55 65 68
bR (160 C)
F./(dN * m) 1.62 2.16 1.62 1.80 2.15 2.25

Fo./ (AN * m) 16.15 17.89 17.29 16.57 17.69 17.90
Foo—F./ (AN +m) 14.53 15.73 15.67 14.77 15.54 15.65
t,/min 1.99 1.82 1.78 1.97 1.91 1.88

too/ Min 5.19 4.90 4.53 5.22 5.16 5.02
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Fig.2 DSC curves of NR/TPI vulcanizates
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Tab.3 Physical properties of NR and NR/TPI vulcanizates
NRAR NR/TPI#AL K
el wr w2 EY3 ET4 BTS
AR/RARIERE /B 61 63 63 65 64 64

it H

100%5E {1 73 /

MPa 1.95 2.30 2.05 2.50 2.06 2.13
HIfGEE/MPa  27.05 25.73 25.75 23.93 25.88 24.05
Fr I %/ % 623 595 590 496 603 558
Widag i/

(kN +m™) 95 73 60 57 62 57
1 5LE /% 64 68 66 68 66 67
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Fig.5 Flexing fatigue resistance and tensile fatigue
resistance of NR and NR/TPI vulcanizates
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Fig.6 Moduli at 100% elongation of NR and NR/TPI

vulcanizates before and after heat air aging
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Fig.7 Tensile strengths of NR and NR/TPI vulcanizates
before and after heat air aging
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performance of TBIR modified NR/BR vulcanizates in aircraft tire

Preparation and Properties of NR/TPI Blends

Lo .. 1 . 1 .2 1.2
ZHU Xinxin ,XUAN Lujia ,CUI Kaiwen ,GUI Hongxing”, WANG Hongzhen
(1. Qingdao University of Science and Technology, Qingdao 266042, China; 2. Rubber Research Institute, Chinese Academy of Tropical
Agricultural Sciences,Haikou 571101, China)

Abstract: Natural rubber (NR) /#rans—1, 4-polyisoprene (TPI) blends for shock-absorbing products
were prepared, and the effects of natural TPI (Eucommia ulmoides rubber and Guttapo rubber) and synthetic
TPI ( grades TPI-28, TPI-58, TPI-80 ) on the properties of NR/TPI blends were studied. The results
showed that the crystallinities of synthesized TPI were higher than those of natural TPI. Both natural TPI and
synthetic TPI had very little impact on the processing safety and vulcanization rates of NR/TPI compounds.
Compared with NR vulcanizate, NR/TPI vulcanizates had higher Shore A hardnesses and moduli at 100%
elongation, larger rebound values, smaller compression sets, better damping performance, lower dynamic heat
generation, perferred heat resistance to air aging, and significantly improved fatigue resistance. In particular,
the number of times of six level flexural cracking fatigue and tensile fatigue of NR/TPI-28 vulcanizate
were over one million and nearly two million respectively. NR/TPI-28 blend could significantly prolong the
service life of shock—-absorbing products.

Key words: TPI;NR ;microcrystalline structure ;damping performance ; fatigue resistance



