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STRUCTURE AND OXIDATION RESISTANCE OF Fe- Cr - Ni/ TiC(p)
COMPOSITE PREPARED BY IN- SITU SY NTHESIS
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ABSTRACT Fe- 26Cr - 14Ni +3 mass%TiC(p) and Fe- 26Cr - 14Ni + 6 mass%TiC(p) compos
ites are prepared by in-dtu synthess. The composites are composed ofy matrix and the TiC particulate

with an average szeof 0.54 m 5U m. TiC particulate contains a great dea ofa/ 2[1i0] anda / 2[0i
1] type of didocation. The interface between TiC particulate andy phase is a coherent interface with

the orientation relationship (_220) tic  (020)y ,[001]ic I [001}, . The oxidation experiment of the
compostes shows that TiC particulate causes an efect of short circuit diffuson at initia oxidation
stage, the oxidation kinetic curves of the compostes with 3 mass% TiC and 6 % TiC follow the
parabolic and logarithmic rule ,regectively. The compostes are of better oxidation red stance than the
matrix alloy at stable oxidation stage. The oxide scale is mainly composed of polyhedron-like Cr,O3 and
FeCry0;4.
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Fig. 1 Microstructure of the Fe- 26Cr - 14Ni + 6mass% TiC conposte: (a) TiC morphology , (b) the didocation type in TiC,(c) the
diff raction pattern of {110} zonein TiC,and (d) the diffraction pattern of near the interface
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al2[ 1i0] , , Table 1 Oxidation kinetic equations of matrix and composites
] ) at 1473K
{110} <110> , a/2[011] . _ . Corrdation  Time
TiC ) , TiC Meterid Enpetion coefficient  range,h
) Matrix q-%=4.1x10"% 0.967 10 160
TiC , ™ =1.67%x10"% 0.981 160 500
Matrix +3 mass%TiC  t=0.51¢%+24.2t- 10.3  0.955 10 500
Matrix + 6 mass%TiC q=0.56In(26 +2.3) 0.973 10 350
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Fig 2 Oxidation kinetic curvesof matrix aloy and composites FeCrz04 .CrOs
Cr, 03 , ,Cr,03 FeCr,04
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Fig. 3 Scde morphology of matrix aloy and composites with 6 mass% TiC(p) : (a) matrix dloy ,30 min; (b) composte,30 min; (c)
matrix aloy ,200 h; (d) composte,200 h
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Fig. 4 X-ray diffraction pattern of the scale of (a) matrix aloy
and (b) compodte with 6 mass% TiC(p) ater 30 min at
1473 K
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