a S v w
VUHULTAURUY

mMsan wuamamlutuay WTALEI TN Ve 18195IININA
waze19sIINIIAo NN LBA Laamsls 15739 HAA

1
a U

a ¢1 U A [4 H 2 A v 3 c a <4
LIY HIAS 33 IFPIUNT 19l BIBBU LN HIU Lac vl‘WIﬁﬂ‘L! NAUNNNY

Abstract
Nakason, C.l, Sainumsai, W.l, Kaesaman, A.l, and Klinpituksa, P!
Cure and physical properties of natural rubber and epoxidized natural rubber

compounds using various types of accelerators
Songklanakarin J. Sci. Technol., 2003, 25(1) : 63-73

Cure characteristics and tear properties of epoxidized natural rubber (ENR-33) and natural rubber
were studied. Three types of accelerators, namely 2-mercaptobenzothiazole (MBT), 2-morpholinothio-
benzothiazole (MBS) and N-tert-butyl-2-benzothiazyl sulphenamide (TBBS) were used in this work. The
conventional valcanization (CV) system was used. Cure characteristics were determined using a Monsanto
Oscillating Disk Rheometer (ODR 2000) at 150°C. Also, a systematic study of tear strength was carried out
before and after ageing at 70°C for 72 h. A Hounsfield tensometer (Model H10KS) operating at 500 mm/min
was used to determine the tear strength using standard angle test pieces. The results indicated that scorch
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time and cure time of natural rubber are greater than those of ENR-33 compounds. However, the contrary
was observed for the minimum and maximum torques and the torque differences. The observation is attri-
buted to the activation of a double bond by the adjacent epoxide group in ENR-33. Furthermore, we found
that the change in tear strength of aged ENR sample was greater than that of NR vulcanizates.

Key words : Epoxidised natural rubber (ENR), cure characteristic, tear strength, MBT,
MBS, TBBS, accelerator
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Table 1. Compounding formulations

Ingredients Quantity (phr?)
Rubber (NR or ENR-33) 100 100 100
Zinc oxide 0.5 0.5 0.5
MBT 0.5 - -
MBS - 0.75 -
TBBS - - 0.7
Stearic acid 6.0 6.0 6.0
Sulphur 3.5 3.5 3.5
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Table 2. Mixing schedule

Description Mixing time (min)

Rubber mastication
Zinc oxide
Accelerator

Stearic acid

Sulpur

Compound finishing ~5
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Figure 1. Cure curves of NR and ENR with various types of accelerator, tested at 150°C.
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