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Fig. 1 Compression set (Cl1, C2, C3, C4) of different rubber
materials at 150 °C for 24 h
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Tab. 1 Compression set (C2, C3) of HNBR, VMQ and FKM at different test temperatures

Rubber materials Time/temperature C2 /% C3 /% C2-C3 /% C3/C2 %

24 hat 120 °C 16 9 7 56.2

HNBR 24 hat 150 °C 19 12 7 63.2
24 hat 180 °C 35 23 12 65.7
24 hat 120 °C 8 3 5 37.5
24 hat 150 °C 12 6 6 50.0

VMQ
24 hat 180 °C 17 9 8 52.9
24 hat 200 °C 19 11 8 57.9
24 hat70°C 14 0 14 0.0
24 hat 100 °C 20 0 20 0.0
24 hat 120 °C 23 1 22 43

FKM
24 hat 150 °C 30 5 25 16.7
24 hat 180 °C 41 9 32 22.0
24 hat 200 °C 46 11 35 23.9
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Tab. 2 Compression set (C2, C3) of VMQ and FVYMQ at different test time

VMQ FVMQ
Test time/h
C2/% C3/% C2- C3/% C3/C2/% C2/% C3/% C2-C3/% C3/C2/%
24 19 11 8 57.9 34 19 15 55.9
48 28 18 10 64.3 40 26 14 65.0
72 33 24 9 72.7 44 33 11 75.0
96 35 31 4 88.6 56 40 16 71.4
168 47 42 5 89.4 70 57 13 81.4
240 57 49 8 86.0 75 64 11 85.3
312 66 58 8 87.9 81 71 10 87.7
384 69 67 2 97.1 82 79 3 96.3
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Fig. 2 Compression set( C3)versus test time curves of (a) VMQ and (b) FVMQ
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Compression Set of Vulcanized Rubber at Elevated Temperatures

Keyong Xie, Qi An, Yan Sun, Dengxia Wang, Jiakai Li
(Shandong Institute of Non-metallic Materials, Jinan 250031, China)

ABSTRACT: Inder to determine the main factors that cause the compression set of rubber materials at elevated
temperatures, different test methods of compression set were conducted. The significance of compression set
measured by different test methods was analyzed, and a quantitative analysis of the causes of compression set was
carried out based on the differences in the results of different test methods. The research results show that rubber
materials with strong intermolecular forces due to high polarity are prone to physical compression set, while rubber
materials with high bond energy are less prone to chemical compression set. With the increase of test temperature,
the physical compression set and chemical compression set of rubber materials both increase, but chemical aging
may not necessarily be the main cause of the compression set of rubber materials at elevated temperatures.
Quantitative analysis of the reasons for the compression set of rubber materials can provide assistance in the design
of rubber formulations and vulcanization processes, as well as in the study of aging kinetics of rubber materials at
elevated temperatures.

Keywords: rubber materials; physical compression set; chemical compression set; quantitative analysis



