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ABSTRACT : The retardation effects of a new polymeric UV stabilizer, DGEBA-HALS, on the UV
degradation of SBR and NR were investigated in this study. The UV degradation behaviors of three different
rubber compounds, without any photostabilizer and with commercial Cyabsorb UV-3529 and DGEBA-
HALS, were compared. Also, the physical characteristics such as Young's modulus, tensile strength, blow-off
deformation and crosslink density were examined. The Young's modulus was increased by UV irradiation
for all samples, and the tensile strength, after UV irradiation, of the compound with UV stabilizer was
better than that of the compound without stabilizer. Especially, the tensile strength of UV irradiated NR
was improved by adding DGEBA-HALS. The results of blow-off deformation were in accord with those
of Young's modulus. The degree of transmission of SBR compounds obtained from UV-vis transmission
spectra was improved about 4% by adding the UV stabilizer. Commercial Cyabsorb UV-3529 and DGEBA-
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HALS showed similar trends of transmission. The SEM photographs of SBR surface showed that the size
of cracks created by UV irradiation became smaller by adding UV stabilizer. In particular, it is observed
that the stabilization effect of DGEBA-HALS was better than that of commercial Cyabsorb UV-3529.

Keywords : NR, SBR, UV degradation, photostabilizer, DGEBA-HALS
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II. EXPERIMENTAL
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()
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\(
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3lel 2l9] A oFF A Cyabsorb UV-35299) A2 &
AY nEAY Ae)d ARl DGEBA-HALS
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Figure 1. The chemical structures of photostabilizers.
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S E&7)Two-roll mill, C.W. Brabender Instruments)
A Bl (breakdown) A|7) & Zhzb 10 gB A &3]
o 7FZ A Atk Zzbe] nREE uvlo]Ad
Yo % dicumyl peroxide?} 2FPRR|AE zFzh SBR
9] % 1.0 phr, 2.0 phr, NR¢] A9 2.0, 2.5 phrA
ABIAEY. FekdAlE Cyabsorb UV-35299F DGEBA-
HALSE 747} 1.0 phe®d @7baisic). THFS 242}
100 ml® B3 6A17F FF wnkste] §9& wHE
B F2o A 24X7 B AZRAA SuE AAE
QBoA Az Az F A

M AE FEE e
A7+ Oscillatory Disk Rheo

Table 1. Mixing Formulations of SBR Compounds

Ingredient Composition (D @ &)
phr* g

SBR 100 10 10 10
Dicumyl peroxide 1 0.1 0.1 0.1
Antioxidant 2 0.2 0.2 0.2
UV-3529 1 0 0.1 0
DGEBA-HALS I 0 0 0.1
Total 103 104 104
THF(ml) 1000 100 100 100

*phr: part per hundred part of rubber

Table 2. Mixing Formulations of NR Compounds

Composition () @ ®
Ingredient
phr* g

NR 100 10 10 10
Dicumy! peroxide 25 025 025 025
Antioxidant 2 0.2 0.2 0.2
UV-3529 1 0 0.1 0
DGEBA-HALS 1 0 0 0.1
Total 1045 10.55 10.55
THF(ml) 1000 100 100 100

SBR#} NR¢] UV 3} gl &g A+ 185

meter (Edwin H. Benz Company. Inc)E ©]-&3}<]
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Figure 4. Young's modulus vs. UV irradiation time for
various SBR compounds.
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Figure 5. Young's modulus vs. UV irradiation time for
various NR compounds.
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Figure 6. Tensile strength at break vs. UV irradiation
time for various SBR compounds.
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Figure 7. Tensile strength at break vs. UV irradiation
time for various NR compounds.
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Figure 8. Blister height vs. UV irradiation time for thin
films of various SBR compounds.
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Figure 9. Blister height vs. UV irradiation time for thin
films of various NR compounds.
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Figure 10. Plot of volume swelling ratio Q against
swelling and deswelling time for SBR compound not
containing photostabilizer before UV irradiation.
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Figure 12. Crosslink density vs. UV irradiation time for
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Figure 13. Change of transmittance for SBR compound
containing DGEBA-HALS.
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Figure 14. Comparison of transmittance among various
SBR compounds itradiated at 600nm wavelength.
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(b) with UV-3529

(c) with DGEBA-HALS

Figure 15. SEM photographs of the SBR surfaces after 8hours of UV irradiation, before extension(left) and after
extension(right).
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(c) with DGEBA-HALS

Figure 16. SEM photographs of the SBR surfaces after 24hours of UV irradiation, before extension(left) and after
extension(right).
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