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Abstract: Environmental and water ctﬁj@bber powder (RP)-natural rubber (NR) composi @ surfaces

modification rubber powder (MRP)b
rubber powder(WRP) on the

The infrared and thermo

mposites were prepared. Effects of the content of RR“&fd water cutting

. . . ] . .
i¢al and dynamic mechanical properties of the co were investigated.

analysis show that the main rubber of the RP is NR styrene-butadiene rub-

was confirmed by thermo-

gravimetric analysis. The processing property of MRP-NR composites was f@rized by rubber process analyzer

and the dispersion of rubber powder was characterized by a carbon bla ¢rsing instrument. The results show

that the compatibility of the MRP and NR has been improved and-thépreeéssing property of MRP-NR composites is
better than RP-NR composites. The dispersion of RP in NR ge yrse with the increase content of RP, compared
with the RP, MRP gets more separation and distribution in N%matrix, the tensile strength of MRP-NR composites
is 27.9 MPa. ©
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1 R (MRP) EARE S
Formula of the modified rubber powder( MRP)

i\
S|V

6%
JBE K o 52 JE 0 A P e N S AR PERE A S e, LA WRP/wi 100 100
R , , Aromatic oil/wt% 0 5.0
=L HAa A s 2 =y AN E =} o %
EYE?M:“CE’JEDBL%J%IAU&BL% XTE ‘E“‘ Acclerator DM/Wt% 0 0.5
‘ﬁ‘% EI/\] 5 ﬂ[lﬂj %ﬂfi , ﬂﬂﬂ%ﬂ}ﬁ%‘?%‘l‘é ﬁE iﬁ*:l»( |J—_[ 9')1%4\ N Note: WRP—Water cutting rubber powder.
F2 KM-XABRKEGRKREARAK
Table 2 Formula of the rubber powder (RP)-NR composites
07 1% 27 3% 47 5% 67
NR/wt% 100 100 100 100 100 100 100
RP/wt% 0 3.0 13.0 23.0 33.0 0 0
MRP/wt% 0 0 0 0 0 33.0 33.0
ZnO/wt % 4.0 4.0 4.0 4.0 4.0 4.0 4.0
SA/wt% 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Antioxidant 4010NA/wt % 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Acclerator D/wt% 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Acclerator DM/wt % 1.2 1.2 1.2 1.2 1.2 1.2 1.2
S/wt% 2 2 2 2 2 2 2

Note: MRP—Modification rubber powder.
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g 110 C\% Carbon black content/wt% 29.12 32.42
3 B N | | S E Ash content/wt% 7.94 6. 05
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Table 4 Money viscosity and vulcanization of RP-NR and MRP-NR composites

0% 1% 2% 3% 47 57 67
Moony viscosity ML100°C (1+44) 40. 1 43.6 45.0 49.0 50. 2 47.3 45.1
Highest torque My /(dN+m) 18. 65 18.98 19.03 19.68 18. 21 17.91 17.12
Lowest torque My /(dN+m) 2.73 2.87 3.35 3.54 2.68 2. 85 3.07
Crosslinked density (My—M;.)/(dN+m) 16. 12 16. 10 15. 67 16. 13 15.53 15. 05 14. 05
Scorch time Tio/s 108 111 111 109 136 97 93

Optimum cure time Ty /s 392 382 389 400 412 378 371
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Table 5 Mechanical properties of the RP-NR composites

07 17 27 37 4% 57 67

Tensile strength/MPa 29.7+0.06 28.4+0.09 28.0+0.11 25.140.15 21.7+0.13 24.4+0.07 27.940.12
Elongation at break/% 765+4+2.53 6474+1.07 7484+1.13 7334+2.78 672+1.65 651+42.09 7114+3.01
Modulus at 100% elongation/MPa 1. 040. 07 0.840.02 0.940.01 0.940.05 0.940.01 0.840.02 1.0+0.03
Modulus at 300% elongation/MPa 2. 340. 04 1. 940. 02 2.340.09 2.0£0.07 3.1+0.11 2.640.10 3.0£0.05
Tear strength/(kNem™1) 43.6+0.06 39.4+0.01 40.0+0. 05 42.7+0.03 41.8+0.07 41.94+0.05 45.5+0.09
Hardness (shore A) /(%) 404£0. 07 4140. 05 43+0.09 4440.06 4540. 10 4140.08 434+0.08
Resilience/ % 66+0. 14 6510. 10 6140.09 5840. 07 50+0.11 6440.13 6540. 06

DIN abrasion resistance/cm?

0.2024+0.007 0.19240.009 0.20740.001 0.2054+0.003 0.22440.007 0.326+0.011 0.35240. 009
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