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Aging and Antioxidants
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1. Enbrittlement 3. Softening 5. Rubber poisons
2. Rotting 4. Fatigue 6. Reversion
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1. Trace
2. Shifting
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1. sulfur-rich 3. Crazing-effect

2. Static extended mode 4. Unoriented
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1. Hydrolysis protection
2. Uncatalyzed autoxidation of vulcanizates
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[phr] [min] [min] [dNm] [dNm] (1) [ml/ml] (H)[ml/ml] [kg/cm?)]
GPPD 1.70 13.59 0.55 3.07 7.09 1.05 1.59
TMQ 1.13 2337 0.62 5.57 6.13 1.18 .77
MBEI 0.93 4549 0.60 10.67 5.87 0.89 2.81

a: scorch time; b: cure time; ¢ mimmal torque; d: mncrement of torque after 20 mun of heating; e: equlibrium
swelling degree in toluene or heptanes; 2C1:mooney-rivhin first elasticity constant.
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Figure 1. DSC spectrum of CR/BR/CuQ blends containing the anti-aging substance (3 phr of 6PPD, TMQ, or MBI).
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Figure 2. The mechanical properties before and after thermo-oxidative aging of CR/BR/CuO vulcanizates containing the anti-

aging substance (3 phr of 6PPD, TMQ, or MBI).
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Figure 3. FT-IR spectra of CR/BR/CuO vulcanizates containing the anti-aging substance: (a) 6PPD, (b) TMQ, and (c) MBI.
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