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Mechanical Properties of Defatted Rice Bran Filled Natural Rubber

Abstract
Curing characteristics, swelling behavior and mechanical properties before
and after aging of rice bran filled natural rubber were studied. Defatted rice bran
content was varied at 0-50 phr. The results indicated that scorch time and cure time of
natural rubber decreased with increasing filler content. Swelling, tensile strength, tear
strength and rebound resilience also decreased with increasing filler content.
Hardness, modulus, abrasion resistance and compression set increased with increasing
filler content. After aging, defatted rice bran caused a decrease in swelling of natural
rubber. Natural rubber filled with defatted rice bran showed an increase in hardness
and modulus while most mechanical properties were adversely affected. For rebound
resilience, the significant change was not observed.
The obtained results of three different fillers for natural rubber with defatted
rice bran, clay and calcium carbonate were compared. It was found that natural rubber
filled with defatted rice bran gave the lowest cure time, compression set and highest

abrasion resistance, hardness and modulus.

KEYWORDS Natural rubber, Defatted rice bran, Mechanical properties
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A J 3 4 A EZA ) @ r;y % [ ] oA
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Mechanical Properties

0 (phr) 10 (phr) 20 (phr) 30 (phr) 40 (phr) 50 (phr)
Tensile strength (MPa) -80.93 -80.99 -81.90 -74.75 -70.77 -59.59
Elongation at break (%) -54.16 -58.03 -52.81 -46.78 -27.75 -55.80
100% Modulus 20.20 4.20 44.36 25.36 18.49 15.34
Hardness (Shore A) 4.22 6.18 5.68 4.94 4.68 4.34
Tear strength (N/m) -47.83 -59.86 -32.17 -16.40 -20.18 -19.50
Abrasion resistance
-Volum loss (mm3) 79.42 60.73 36.16 47.86 -8.00 100.09
Rebound resilience (%) -0.84 0.91 2.13 -0.29 2.13 2.31
Compression set (%) -22.74 -8.65 -14.76 1.30 4.79 0.27
Swelling (%) -8.18 -7.76 -13.18 5.61 -4.15 -9.79
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Filler types Specific surface Pore volume Pore diameter
area (mz/g) (cc/g) CA)
Defatted Rice bran 4.63 0.0074 64.09
Clay 5.83 0.0182 124.80
CaCO3 4.46 0.0136 122.00
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Filler types ML MH Scorch time,Ts, | Cure time,T,,
(dN.m) (dN.m) (min) (min)
No filler 0.90 13.49 3.30 8.08
Defatted rice bran 2.66 21.44 2.16 4.18
Clay 1.76 18.01 3.23 6.35
CaCoO, 1.93 20.29 3.03 6.31
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Filler types
Mechanical Properties
No filler Rice bran Clay CaCoO,
Tensile strength (MPa) 20.09+1.29 7.09+0.13 17.50+0.53 4.39+0.72
(3.83£0.63) (2.87£0.19) (4.50+0.19) (2.77+0.31)
[-80.93] [-59.59] [-74.28] [-36.98]
Elongation at break (%) 559+71 500+£28 594+1 360+£29
(256+17) (221£1) (404+101) (201+1)
[-54.16] [-55.80] [-32.01] [-44.23]
100% Modulus (MPa) 0.97+0.07 1.85+0.14 1.80£0.53 1.44+0.15
(1.17+0.16) (2.13£0.04) (2.26+0.01) (1.74+0.02)
[20.20] [15.34] [25.05] [20.83]
Hardness (Shore A) 41.3043.73 54.9740.91 48.39+1.23 51.25+2.84
(43.05+2.48) (57.35+0.33) (52.07+0.12) (53.25+4.21)
[4.22] [4.34] [7.59] [3.89]
Tear strength (N/mm) 39.97+1.17 28.44+3.59 32.25+0.64 23.83+3.01

(17.20+3.68)
[-47.83]

(22.90+3.10)
[-19.50]

(33.22+4.21)
[3.01]

(18.06+1.22)
[-24.20]

Abrasion resistance

-Volume loss (mm3)

66.27+12.08

(118.90+18.74)

38.05+5.35

(76.14+10.72)

51.08+4.95

(35.48+7.81)

50.92+5.07

(89.28+17.75)

[79.42] [100.09] [-30.55] [75.33]
Rebound resilience (%) 78.77+2.64 69.15+2.19 71.8542.33 76.50+1.41
(78.10+0.00) (70.75+1.48) (73.40+1.70) (77.35+0.07)
[-0.84] [2.31] [2.16] [1.11]
Compression set (%) 6.02+0.90 7.44+0.49 22.48+1.60 14.49+1.82
(4.65+0.16) (7.46+0.28) (6.04+0.10) (4.160.16)
[-22.74] [0.27] [-73.11] [-71.32]
Swelling (%) 257.44+11.48 198.48+2.89 212.12+1.09 198.29+1.09
(236.39+4.28) | (179.18+18.86) | (179.18+18.86) | (179.89+20.05)
[-8.18] [-9.79] [-15.53] [-9.28]
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