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Kingic modd and mechanisns of ox dation of 2D- ¢ C conposite
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(1L Cdlege o Maerids Science and Eng neering, Hunan Unversity , Changsha 410082, China;
2 Maerids and Sructures Laborat ory, Tokyo I nstitute of Techndogy, Yokohama 226- 8503 , Japan)

Abstract : Theisa her md oxidation of atwo- d mensondly renforced carbon/carbon (2D- C C) composte was
i nvestigated by t her nogravi metric analysis, and a kinetic nmodel was proposed. The mcrostructure of 2D- C C
composite with dfferent mess|oss was studed by SEM, andisother mal oxidation mechanisns were discussed. The
oxidation exhibitst wo stages: alinear oxidaion stage with messloss fromO to 65 %, during which the oxidation
raeis d most stabe; and a non-linear oxi dation stage wth mass | ass bet ween 65 % and 100 %, in which the oxi da
tion rate decreases . The oxidation Arrhenus curvefo 2D ¢/ C conpasite consists of two straght lines, theinter-
cept of whichis a abou 800 850 . At thelinear oxidation stage, the activation energy is 217 .2 kJ/ md and
157 0 kJ/ nmd respectivdy ; a the non-linear oxidationstage, thereaction order is 0 .55 and 0 .65, andt he activati on
energy is 219.3 kJ/ md and 182.0 kJ/ nd respectivdy . By comparing t he experi menta and theoreticad TG curves,
the kinetic modd can be used to predct theisa her md oxidation of 2D- ¢/ C conmpodte. The oxidation starts from
thefiber/ matrixinterface, and the nmetrixis oxidzed much nore rapdy than the carbon fibers, and ony t he fibers
are bang attackedin thefina stage o oxidation. At 750 800 ,the oxidationis contrdled by chemcd reaction ;
a 850 905 ,itisconrdled by chemcd reaction and gaseous dffusgon, but the contribution of gaseous dff uson
to oxidationinthe non-linear stageisless thanthat inthelinear stage.
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1 2D C/C

Table1l Oxidation rate corstants ki, and k, of 2D- &/ C conpasite at differert ox dati on tenperatures

Te nperature/
Oxidation rate constant
750 770 800 850 875 905
ky/ x10-6s-1 41 .62 65 .29 136.16 365.17 524 71 800 .50
ko/ x10 651 58 .73 102 .43 196 .54 666 .88 1070 00 1660 .00
2 2Db-c/C

Table2 Kiretic paranders o 2D- Y C conpasite at differernt oxi dati on tenperatures

750 800

850 905

Ki netic paraneters
Li near stage

Non- linear stage

Li near stage Non- linear stage

InA/s-1 15 .43 16 .06 8.90 12 .19
E/ (k3 nol - 1) 217 .2 219 .3 157.0 182.0
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