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Tensile and Compressive Properties of Reinforced Rubber
with Different Short Fiber Content

*

Sang-Ryeaul Ryu" and Dong-Joo Lee*

ABSTRACT

Both tensile and compressive properties of short-fiber reinforced rubber have been studied as a
function of fiber content. The tensile and compressive moduli, hardness, and shrinkage ratio are
significantly improved as the fiber content increases. The tensile modulus of the crystalline and
reinforced NR and CR shows much higher value than that of non-crystalline and reinforced SBR.
Also, the compressive modulus of NR and fiber reinforced NR is somewhat higher than that of
SBR and fiber reinforced SBR. The phenomena are due to strain induced crystallization and short-
fiber reinforcement. The ultimate tensile strength shows the dilution effect especially at low fiber
content. The dilution ratio of the reinforced rubber compared to non-reinforced rubber is some-
what higher in NR than in non-crystallizing rubbers. The rate of stress relaxation is increased with
fiber content. The existence of a two-stage relaxation for the rubber and short fiber filled rubber is

confirmed.
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Table 1. Recipe of rubber matrix

NR CR SBR
Ingredients| phr* |Ingredients| phr |Ingredients| phr

Polymer | SMRSLy, | 1000 | S—40Vy, | 100.0 | SBRIS02q | 1000
Zinc oxid - 5.0 - 50 — 50
Stearic acid — 1.5 - 1.0 - 10
Carbon black] N7704, | 250 N330k 1(_)'0 N220y | 500
N770 250
Filler CaCO: | 100 | Mg0 40 - -
Pocessoll | N2 | 15 | 2™ Figo | n-2 | 100
) Phthalate
Paraffin | 0.5 )
3Py 15 | C-%0 | 20
o Wax
Antioxidants RDsy 20 SMB(;) ;g EZIéE;. (1)(5)
Sumnocgy | 05 | VM| 7 v )
Accelerators)  CZg | 0.7 B 10 o 15
NA22y 1.0
Curingagent|  Sulfur | 25 — 03 - 175
Nylon66 Fiber +u +a 1
. 1492+ . 1618+ 17275+
A . A . A .

phr * : Parts per hundred grams of rubber.

(a) SMR SL ; Standard malaysian rubber, (b) $S-40V ; Denka
chroloprene company, (¢) SBR1502 ; §3&(3), (d) N770 ; Semi-
reinforcing furnace, (e) N550 ; Fast extruding furnace, (f) N220 ;
Intermediate super-abrasion furnace. (g) N-2 ; Naphtenic process
oil, (h) 1.2-dihydro-2,2,4-trimethylquinoline, (i) Sunnoc ; Dipheny-
lamine-acetone reaction products, (j) N-isopropyl-p-phenylenedi-
amine, (k) MB ; 2-mercaptobenzimidazole, (1) BLE ; Dipheny-
lamine-acetone reaction products, (m) CZ ; Cyclohexyl- benzothia-
zolesulfenamide, (n) TS ; Tetramethylthiurammonoslufide, (o)
NA22 ; Ethylene thiourea
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