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Abstract; Using in-situ synthesis method, TiB,/FexCr(x =0, 4, 10, 16, 22, 28wt% ) composites were prepared.

Combined with X-ray diffraction (XRD), scanning electron microscope (SEM) and energy dispersive spectroscope

(EDS) methods, the microstructure and high-temperature oxidation behavior of TiB,/FeCr matrix composites were

characterized and analyzed. At the Cr content of 22wt% , the composite shows excellent high-temperature oxidation

resistance. The Cr-rich sheet layered TiB, promotes the formation of a continuous Cr,0,/TiO, mixed layer during 900 °C

oxidation, to obtain the three-layer barrier structure of rutile TiO, surface layer, dense Cr,0; middle layer and Cr,0,/

TiO, mixed layer, the diffusion of titanium ion and oxygen ion is effectively suppressed.
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Table 1

Raw material ratio of TiB,/FeCr based composite

Sample Cr Ti B Fe
st - 6.92 2.85 90.23
2 3.6 6.94 2.86 86. 60
S3 9.02 6.97 2.87 81. 14
s4 14. 42 7.00 2.88 75.70
S5 19. 81 7.04 2.90 70. 25
S6 25.20 7.08 2.92 64. 80
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Fig. 1  Schematic diagram of sampling positions
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Fig. 2 XRD patterns of as-cast TiB,/FeCr based composite

samples with different Cr contents
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Fig. 3 SEM images of as-cast TiB,/FeCr based composite samples with low Cr content
(al, a2, a3) Sl sample; (bl, b2, b3) S2 sample; (cl, 2, ¢3) S3 sample
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Table 2 EDS results of different regions of S1, S2 and S3 samples

Sample Region  Cr Ti B Fe  Other
M, — 1.7  —  98.03 0.9
sl P, — 5414 41.26 3.84  —
E, — 2322 33.53 42.61 @ —
M, 3.8 1.00 — 9439 0.76
$2 P, 254 5237 42.38 1.87 0.84
E,  4.84 27.37 32.44 34.45 0.90
M, 922 098 — 8.0l 178
S3 P,  6.02 50.65 41.17 2.16  —
E, 590 39.71 39.16 13.56 1.66
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Fig.4 SEM images of as-cast TiB,/FeCr based composite samples with high Cr content ;
(al, a2, a3) $4 sample; (bl, b2, b3) S5 sample; (cl, ¢2,¢3) S6 sample
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15 Cr, Fe f1 B L&, FIWiH N (Fe,Cr),B #, 7
B4 (c2)Hr, M flIX B Ti ) FeCr FEA; i
SHAERRIR UL (P ) EZERSN Ti A1 B, HIBr o)A
TiB, #H; REAZL(Cy) WK (Fe,Cr),B A,
F3 A, S5 FS6 HERARRIEEESHER
Table 3 EDS results of different regions of S4, S5 and

S6 samples

Sample Region  Cr Ti B Fe  Other
M, 1438 1.47 — 8262 1.53
S, P, 673 46.91 41.48 1.98 2.90
E, 10.10 28.08 30.53 29.19 2.10
My 1630 3.59 —  78.34 1.77

< P, 602 50.65 41.17 216  —
E; 10.13 31.94 31.81 23.76 2.36
Cs 53.74 1.00 18.09 25.58 1.86
My  23.43 3.00 — 72.27 1.30
“ P, 570 5223 36.95 3.50 2.62
E, 1696 10.29 9.74 61.67 1.33
Co 51.76 1.00 18.25 28.07 0.93
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Fig. 5 Oxidation mass gain curves of as-cast TiB,/FeCr based

composite samples with different Cr contents at 900 °C
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B6 & Cr&F TiB,/FeCr & H &M #4524 900 C/100 h AALjE & 69 SEM B K

Fig. 6 SEM images of surface of high Cr content TiB,/FeCr based composite samples oxidized
at 900 °C for 100 h: (a) S4 sample; (b) S5 sample; (c¢) S6 sample

B 7 M Cr S FESh (S4, S5 F1S6) 4900 °C/
100 h EALJ5 BB ETE S A EPMA Ze 34 1& 5% . A
7 ATLAE Y, 3 FhE R T A B T AN [R) R Y
FALIR A, B o) 35 A S A ) 4 S5 3 AR S AR )
H EPMA 45 R al J, sS4 HER)Z (P O,

Fe I Ti SR (K Th), 454K 6a KN TiO,
FI(Fe,Cr) O; MR EZ(P2) W Cr & AHX M H
50 &P, EWEFAE Cr0, 2, mNE
HEAETI TR, LK S4 £ SR 2 A &
PRI K43 . 42048 TiO, + (Fe,Cr) O (P1 4k

B7 & Cr4% TiB,/FeCr 3 54 ##4E 5 22 900 °C/100 h B AL)S 498, & $o /= EPMA £ a3 B %

Fig. 7 Cross-sectional morphologies and EPMA line scanning spectrums of high Cr content TiB,/FeCr based composite
samples oxidized at 900 °C for 100 h; (a, b) S4 sample; (c, d) S5 sample; (e, f) S6 sample
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TRERFESF . Cr & HEX) TiB,/FeCr 225 5 bR R AL AU R i S8 AT T 0 50 25
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UL JE LB B FeCr AH, Y4 Cr T340 3] 10% 5,
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MERIEA, E 8c in, M Cr & &AW,
TR R AR TiB, A B IS 7 4 B A A R 1 VA
Pl A, X B X TiB, AR AT R TE) B e —
WAL TiB, /MEZM | K 8d, 8e Fiak, Y Cr i

B8 FF Cr&FTiB,/FeCr AL MMM EIRALEETEH

Fig. 8 Schematic diagrams of microstructure evolution of TiB,/FeCr based composites with different Cr contents:

(a) S1 sample; (b) S2 sample; (¢) S3 sample; (d) S4 sample; (e) S5 sample; (f) S6 sample
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T AT T R e A A T T TR TR B
By, SRJG DA 2 i AR R iR K, anEl 8a Jir
o BEF Cr SE3ghn, 40 ECR G 2k gl 20 8 2

Wb, AR 8c iR ; AESEILA, TiB, FURLEH: B 1 ik
A BHEWK, Y O RN 22% 8, 2409k
TiB, Pk R4, I AKACTEREHE, WK 8e T
Ro Y Cr AR 28% I, WAL S BT HK
MAREL, & 8f Fis,
3.2 HERsEAVE

&9 A& Cr & TiB,/FeCr K52 & A RO B R
AAHIEOR B E . AR, S4. S5 R S6 KR
T P 2 A AN s A, PR RIE L Cr, O,
R EREALZ,

B9 & Cra®TiB,/FeCr A E SGMMAZHREMMETER

Fig. 9 Schematic diagrams of high-temperature oxidation mechanism of high Cr content TiB,/FeCr based composites :

(a) early oxidation of S4 sample; (b) late oxidation of S4 sample; (c) early oxidation of S6 sample; (d) late

oxidation of S6 sample; (e) early oxidation of S5 sample; (f) mid oxidation of S5 sample; (g) mid to late

oxidation of S5 sample; (h) late oxidation of S5 sample
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