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Study on properties of nature rubber filled by active calcium silicate
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Abstract: A series of nature rubber (NR) composites based on carbon black, silica, and active calci-

um silicate modified by silane agents were prepared by melt blending. The effect of modification agent

types and quantity, powder supply rate, filler combination on the mechanical properties of the rubber

composites were researched. The vulcanizing torque and curing time were obviously reduced compared

with rubbers with silica or carbon black. The tensile strength and tear strength of rubber with active

calcium silicate decreased compared with the pure rubber. But the tensile strength at 100% and

300% of NR composites filled by 50 portion active calcium silicate equivalent to composites filled by

50 portion carbon black. The tensile strength and tear strength of composites respectively reached the

maximum value 11.31 MPa and 23.93 N/mm when the combination proportion of active calcium sili-

cate and silica are 1:3 and 1:1, which were superior to composites filled by silica alone.
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Tab. 2 Mechanical properties of C —S — H/NR composites filled with different modifiers

WRRE RHIRE 100% EM

300% s fef

EMGRE  BRMRER KAEER

B 2R /(N/mm) /MPa /BE MPa  3RJE/MPa /MPa /% /% s
P 29.42 16.16 0.82 1.99 14.89 612.30 8.0 42
U 20.12 9.10 0.68 1.41 - 1370.22 18.7 43
A 25.03 8.82 0.69 1.69 7.87 1111.35 4.0 51
S 21.64 8.34 1.25 3.85 7.40 466. 65 10.7 49
v 19.42 6.89 0.73 1.62 5.57 1076. 50 13.3 54
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Tab. 3 Mechanical properties of C —S -~ H/NR composites filled with different fraction of S — modifier

HHERE  WRGRE PpRE

100% 7€ ff

300% M EEREE  WREK

KARTY

/% /(N/mm) /MPa WRE/MPa IR/ MPa /MPa /% /% ok
0 20.12 9.10 0.68 1.41 - 1370.22 18.7 43
2 21.31 7.90 0.76 1.66 7.02 1239.52 14.7 52
4 21.64 8.34 1.25 3.85 7.40 466.65 10.7 49
6 21.32 8.00 0.75 1.59 6.66 1268.02 13.3 50
8 19.62 9.42 0.71 1.51 8.45 1398.08 21.3 47
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Tab. 4 Mechanical properties of NR composites filled with different fraction of C-S -H
HRME  #HizEE MR 100%EM  300% M EREE BREK AKAZE
/phr /{N/mm) /MPa W /MPa  IREE/MPa /MPa /% /% wE
0 29.42 16.16 0.82 1.99 14.89 612.30 8.0 42
20 16.32 10.44 0.42 0.77 9.84 1989.72 9.3 39
35 16.65 7.45 0.50 0.95 7.44 1619.37 12.0 44
50 21.64 8.34 1.25 3.85 7.40 466. 65 10.7 49
65 19.92 6.28 0.96 2.24 5.22 913.92 8.0 62
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Tab. 5 Mechanical properties of NR composites filled with C —S - H and PS
BMSS5E SRE  RMOREE 100%EM  300% M ERGRE Rk KAZE
B /(N/mm) /MPa SREE/MPa  JREE/MPa /MPa 2/ % 2/ % B
0.1 17.56 10.04 0.84 1.07 7.97 1984. 84 46.7 67
1.3 22.87 11.31 1.08 1.72 9.16 1669. 16 24.0 64
1:1 23.93 10.96 0.86 1.63 - 1557.28 26.7 62
3:1 14.52 8.66 0.56 1.07 9.04 1563. 36 22.7 45
1.0 21.64 8.34 1.25 3.85 7.40 466. 65 10.7 49
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Tab. 6 Mechanical properties of NR composites filled with C-S-H and C
REMSER WRGRE  RIMBE 100%EM 300% &M ERERE  BRMK KAZR W
Bab  /(N/mm) /MPa BE/MPa  RE/MPa /MPa /% /%
0:1 104.72 23.35 1.45 3.53 22.73 1368.37 22.7 72
1.3 22.40 12.59 0.83 1.86 - 1373.62 22.7 60
1:1 19.58 11.77 0.86 1.94 - 1346. 50 17.3 59
3.1 16.38 8.26 0.69 1.47 - 1321.93 30.7 54
1.0 21.64 8.34 1.25 3.85 7.40 466. 65 10.7 49
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