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Thermal, mechanical and carbonization behavior of
high temperature phenolic polymer

H.R. Salehi and S.M.R. Khalili

Faculty of Mechanical Engineering, K.N. Toosi University of Technology, Tehran, Iran

Abstract: 1n the present work, thermal and mechanical behaviors of phenolic resin are investigated. This polymer can be used
as a matrix for carbon-carbon composites. To find out the best heating process, five different cycles are used for curing the
polymer and flexural strength of the specimens are obtained. The cycle with maximum strength is used for the next steps. Then,
the oxidation behavior of specimens is studied at different temperatures. The results show that the polymer can withstand
temperature about 350°C without significant weight changes. Carbonization of phenolic resin is studied by four different cycles at
1100°C. Oxidation of carbon obtained from carbonization cycle is analyzed extensively and shows no weight change until 550°C.
The microstructure of specimens is also investigated by SEM. By additining SiC micro particles to phenolic polymer, the strength

change is achieved.

Keywords: phenolic resin, high temperature composite, oxidation test, polymer pyrolysis, C/C composite.
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Phenolic sample properties

Flexural Strength Flexural modulus Density
MPa 74.72 6-7 GPa 1'293
g/cm
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Specimens | Average | Test 1 Test 2 Test 3
Cycle 1 58.20 54.32 59.74 60.54
Cycle 2 64.61 61.75 65.91 66.18
Cycle 3 62.11 64.79 62.12 59.42
Cycle 4 69.26 64.32 70.83 72.63
Cycle 5 74.72 79.21 74.02 70.93
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Heating Time(Hour) Temperature(°C)
0 25°C
Cycle 1 5 1100°C
0 25°C
Cycle2 10 1100°C
0 25°C
Cycle 3 15 1100°C
0 25°C
6 400°C
Cycle 4 13 600°C
20 1100°C
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Specimens | Average | Test 1 Test 2 Test 3
0%-SiC 200 74.72 79.21 74.02 70.93
0%-SiC1500 | 74.72 79.21 74.02 70.93
40%-SiC 200 | 83.91 87.23 84.36 80.14

40%-SiC1500| 93.23 96.73 93.82 89.15
80%-SiC 200 | 115.95 115.59 122.13 110.14
80%-SiC1500| 126.25 121.03 130.32 127.4
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