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Table 1 Mechanical properties of composites

Properties Dry process  Jet process

My (N m) 0.793 0. 901

M, (N m) 0. 009 0.019

AM (N m) 0.784 0. 882

t,o (min) 5.7 5.9

Lo (min) 16. 4 15.7

Tensile strength ( MPa) 28.1 33.4
Elongation at break (% ) 710 877
Tear strength (kN/m) 54.5 97.1
Rebound ( % ) 65 78

ARWTE 5% IS T 20 4 09 52 5 4 RE A 2%
) 2 P RE AR B A L T T2 R ) 2 i
PERE K [l 3P 2w AR 2. — T e T AT T
AT AR R 4 3 o B AR JE AR v iy 23 B, ook 20 ¢ PR
1 P 3R, 384 T ¢ PR/ A B TR EL A T TR I i

FUARIE ¢ SR IR REAR B/ I PRORE 180/ b R A
SR G LA /N R AR R A A SR RO B
. 5 — 07 TSR AR IR 25 AT DA A R R JE R
PN AN o WA o2 O O 0] 3 (19 A
e /NFRE . oh Tk T B SRR AR A T
(952 & AR BE SN2 H
2.3 mURHNMENFMERE

P 6 J&7E - 80 ~80 C R AL A, T 12 Fi
L PR 2 w8 B AL IR Y 15 X1 (tand) Bl it
AR A 2R FEARIE X, R G W) Tz s RE = AR
%, AN 2 DL il 7 1 B BB PN A T S 9 I ) A2
2. REWKERR A mRREUN, FE R, B
o3 T BEFIEE Biz 3 4 A st i ) R RO, 7R 3 A S
B RS, A /Ns s oT I B AR S AR
B8, o> T BEEBLT ANz 3. Ak TR X 4
T X AR I A 6 o B FE B A AT AT B2 i L3k R
5 X PR T 1 BT i 2 A A I Y 40 A P 1 AR A
IR 243 B T B AR X, AW B i AR RE &
il JEE V1% T g T 3 00, 5 W R AR O B A
AN O3 ¥ 15 Bl A RE AR A5 o e B R DY e B i
L 22, BE Beis s Wi Ok (e s A Sl fe v,
Or THEBOT IR 12 8h , 1R 5 A RE B T A2 i 1 K.

2.5
Dry process
20F
1L.5F
)
g
1.0r Jet process
0.5F

0 1 1 1 | 1 1 1
-80 -60 -40 -20 0 20 40 60 80
Temperature (°C)

Fig. 6 Temperature dependence of tand for composites
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Table 2 Abrasion loss of vulcanized NR with different contents of CB

Content of Abrasion loss (em®) Abrasion loss (e¢m®)
CB (phr) (dry process) (jet process)

15 3.438 2.935

25 2.481 2.011

35 1.872 1.256

45 1. 421 0.707
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PREPARATION OF NATURAL RUBBER COMPOSITES BY
HIGH PRESSURE JET TECHNOLOGY

Jing-jie Han, Jun-li Zhang, Chi-fei Wu, Yu-lu Ma, Lin-sheng Xie

(Key Laboratory of Pressure Systems and Safety, Ministry of Education, East China University of Science and Technology, Shanghai 200237)

Abstract A novel strategy of jet technology is developed to prepare rubber composites filled with carbon
black. The carbon black aggregates were first dispersed into water by ultrasonic effect. Then in the high speed
jet flow field,the carbon black suspension was dispersed into natural rubber latex. The carbon black particles
were dispersed microscopically in the natural rubber latex by the turbulent tensile and shear force. High
performance of natural rubber/carbon black composites is gained by latex compounding technique. The results
showed that carbon black particles were uniformly dispersed into natural rubber by jet technology. And the
interaction between carbon black was weakened,and the carbon-rubber interaction was enhanced. Compared to
the properites of composites prepared by dry method,the tear strength and rebound of the composites prepared
by jet technology were increased by 78% and 20% , respectively. The DIN abrasion loss of the obtained
composites was decreased by 33% . The dynamic mechanical properties showed that the composites prepared by
jet technology had lower loss factor at about 60 °C.

Keywords Jet technology, Natural rubber latex, Carbon black, Composites



