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ABSTRACT The high temperature creep properties of Fe—26Cr-14Ni base composites reinforced
with s sétu TiC particulates of 5%. 10% and 16%(volumic fraction) were investigated in the tempera-
ture range of 973—1223 K and the stress range of 40—160 MPa. It is shown that the creep properties
of the composites ate obviously improved by the formation of in situw TiC particulate, The creep
lives of the composites containing 5% and 10% TiC particulates are longer than that of matrix alloy.
The composites illusttate remarkable decrease of the creep strain rate and increases of the apparent
activation enmergy and the threshold stress with increasing the volume fraction of TiC particulates.
TEM examination of the deformation microstructure reveals the local climb mechanism of dislocations
acts as the predominant deformation mode in the composites. Therefore, all creep strain rates of the
composites can be rationalized by a power-Jaw with a stress exponent of 3.
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Fig.1 SEM images of TiC reinforced composites

(a] 5% TiC, as—cast sample showing homogenious distribution of TiC particles
(b) 10% TiC eample tension—deformed at 973 K and 120 MPa for 100 h, shawing little dissolution of TiC particles
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Fig.2 Typical dislocation structures derelaped n the composites containing 5% TiC (a} and 10" TiC {b)

after creep deformation
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Fig.3 Variation of the creep stain (a) and the creep strain rate {b} with time for the T1( reinforced composite and

matrix alloy
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Fig.4 HRelationship beiween the creep rate of the com-

posite and test temperalure
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Table 1 Values of 1the Orowan siress from Eq (2) and
threshold stress from Eq (51

Parameter 5% TiC 10% TC 16% TWC
r.o0nm 250} 250 250
Fq. M 204 204 204
. nm 1208 735 196
G, GPa 56 108 122
a,r. MPa 41 15 141
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Fig.8 Dependence of ¢ on the applied stress o at

973 K for Fe-26Cr—14N1i alloy and its camposites
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