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Fig. 1. Typical events observed in the DTA
or DSC scan of an uncured elastomer
formulation in nitrogen: additional
oxidative events observed in oxidative
atmosphere. Derivative DSC (DDSC)
jllustrated only for T, temperature
range.
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Table 1. DTA Glass Transition Characteristics and Reproducibility for Commercial

Elastomers
steratu Heating Temperatures®
Polymer LlTe; ocre °E:a/t:x’in T, Ts T, Ty
Butyl —~67 t0 ~75{ 5 | —73,~84,~78 | —66,—66,—66 | —57, —57, —57 | —52, —54, —54
' 20 | —96,—83,—80 | —65,—64, —64 | —53,—52, —53 | —47, —47, —48
EP Copolymer A —55 to ~60 5 | —68,~73,—71 | —59,—57,~56 Weak Weak
i 20 | —88,—80,—98 | —56, —56, —56 Weak Weak
Neoprene W (—43 to —45 5 | —47,—46,—45 | —38,—38, —38 | —32, —32,—32 | —27,—28, —28
20 | —52,—52,—51 | —38,—37,—37 None None
Natural rubber |-69 to —74 5 | —69,~68,~72 | —64,—64, —64 | —57,—57,—57 | —53, —54, —54
(smoked sheet) ' 20 | —73,—83,~83 | —61,—62, —64 | —54, —55, —55 | —47, —46,—50
SBR 1500 59 t0 ~64 5 | —59,~56,~61 | —52,—52, —54 | —40, —44, —45 | —38, —36, Weak
20 | —62,—65,—81 | —50,—50,—51 | -39(W),-39(W)| Very weak
¢As defined in Figure 2
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Fig. 2. Effect of hesting rate on natural < ., —%6
rubker T, characteristics in DTA, %_53
Heatiug rate: upper curve 5°C/min:
lower curve 20°C/min.
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Fig. 3. Influence of oil Tg(T,) on polymer Tg
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Fig. 5. DTA curves of BR/SBR blends with
and without carbon black(ISAF). cured
and uncured. Samples shock cooled to
—150°C and heated at 30°C/min,
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- Compound ] A ' B l C
Natural rubber 80 80 60
Polybutadiene 20 20 40
Carbon black 50° 50° 55°
Stearic acid 3 1.8 2.5
Zinc oxide 3 3 3
Antioxidant 3 — 2.25
Oil/plasticizer 17 11.5 16
Bonding agent — 2.7 —
Sulfur 2,2° 2,2° 1.5
Accelerator (MOR) 1.2 1.2 1.0
Inhibitor — — 0.3

N326 (HAF-LS) carbon black.
*N339 carbon black.
cAdded as 2.75 phr Oiled Crystex(80% sulfur
in oil).
Fig. 7. DSC curves of production compounds
based on NR/BR blends,
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Fig. 8. DSC peroxide cure of nitrile rubber
(Krynac 34 :50). Peroxide level as
shown. Heating rate 206°C/min.
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Fig. 11. TG/DTC analysis of NR/BR prcduc-
tion compound, Heating rate 10°C/
min. Compound C formulation in
Figure 7. Sample was heated in
nitrogen to 556°C and then air was
introduced. DTG oxidation loop above
550°C omitted for clarity.
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Fig. 12. DTC differentiation of NR and IR,
Top: DTG eurves of NR and IR co-
mpounds. bottom: peak height ratio
(H, at 430°C, H, at 367°C) as a
function of sulfur leoading in NR(O)
and IR(®) compounds.
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Fig. 13. Effect of heating rate on polybuta-
diene degradation. DTG curves at
2,50 and 100°C/min heating rates.
All samples 5.5mg of high-cis-1,4-
polybutadiene(Taktene 1220).
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Fig. 14. Typical data obtained for elastomers
in exparsion and tension, Neoprene
vulcanizate: 5°C/min heating rate:
50¢ load in expansion with lead (in-
dentation) and tension. — Al versus
temperature (TMA):---..-- d(AD/dt
versus temperature (DTMA). T., is
maximum rate of change in DTMA
curve.
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