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Fig. 1 Microstructures of TiAl alloy and composites before

oxidation: (a) TiAl matrix; (b) Composites
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F1 TiAl 5 LI SFRK 22 L RE
Table 1 Mechanical properties of TiAl alloy matrix and composites
Room temperature 800 C
Material Microhardness, HV
R, /MPa Al% R, /MPa Al%
TiAl matrix 366 482 0.4 403.6 7.73
Composites 434 610 0.31 503.0 8.72
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PR AERE T AUA R A FE AR, 3 AT B R R S P
i SEMIERRAHLL, FoAR LA A1EL 800 “CI T
PIOREEIREAR, (KRR, HEAMEHK
HR(8.72%) KT IEAKI(7.73%) « A AR i SR
THRAAG M, FEEHT TiB, HXF R 411k 1
e AR AT N ATAR TS 23 A 46 50 2 (1) deok Hh kAT
TE it 2 AF N AN 2 T AT A SERBE RN, g £, [
I, SAEMEREE A AT &, 13 BB A,

2.2 TiB, M E K RERI 2T
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Fig.3 Mass gain curves of materials during oxidation in air at

800 C
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Table 2 Kinetic parameters of cycled oxidation of materials

at 800 'C
AM"=k,t
Material
n k, t/h
0.695 0.026
TiAl matrix 0-30
0.535 0.025
] 1.971 0.017
Composites 30-100
1.932 0.015

H R A IR o B P B AR Ak T F (1) sk aR!
AM" =kt (1)
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SR E G ¢ AT, ho
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WEHE, FIEARSIEME. b B 5
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Fe 8 n ML HABA 5T 2, S,

Kl 4 Fisoh TiAl &4 M HLE S B2 100 h 4
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A v Ml o FIRT ALOs #H, E AW RIFEG D
HI TiB A, FEZH y M. aa Ml ALO; AT TiB, AH
. MIE 6 PTLAE Y, A2 R0, X 2k
(K2 BRIE K 7~35 um, 76 XRD i b A] DLE 23R
(AT TE, FRH X S 4 nT Ui 8 A2 BT & 4 Rk
i,

TiAl &4 S A PPRHE 800 C I H 4 4L 100h Ji5
MR IS WA 5 s, R 3 PislhE s H 1. 2
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IINTERERY], PIRhE ) i & HH TiO, 1 ALO;
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Fig. 4 XRD patterns of TiAl matrix(a) and composites(b)
oxidized in air at 800 C for 100 h
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Table 3 EDS analysis results on points shown in Fig. 5

Mole fraction%

Zone
B (0} Al Ti v
1 51.27 33.77 14.33 00.62
2 08.61 35.63 32.02 23.75 0
A 49.42 32.85 17.14 00.59
B 08.11 47.14 26.04 18.74 0

W0 ol SN »
Bl 5 TiAl &4 SIS MR 800 CHAL 100 h 5 AR HTE S
Fig. 5 Surface morphologies of TiAl matrix((a), (b)) and composites((c), (d)) after oxidation at 800 ‘C for 100 h
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Fig. 6 Cross-sectional morphologies and corresponding elemental distribution profiles of TiAl matrix((a), (b)) and composites((c),

(d)) oxidized at 800 C for 100 h
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Effect of TiB, on microstructure, mechanical properties and
oxidation resistance of TiAl-based alloys

XIAO Shu-long"?, JING Ke', XU Li-juan', CHEN Yu-yong"?

(1. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China;
2. National Key Laboratory for Precision Hot Processing of Metals,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: TiAl-based alloy Ti-45A1-2Nb-1.5V-1Mo-0.3Y (mole fraction, %) and composites Ti-45A1-2Nb-1.5V-1Mo-0.3Y
(mole fraction, %)—+3%TiB, (volume fraction) were prepared by induction skull melting (ISM). The microstructure,
mechanical properties and oxidation resistance were studied. The results show that the composites exhibit much finer
lamellar colony size and lamellar spacing compared with matrix. The micro-hardness and tensile fracture strength are
improved at room temperature and 800 ‘C, while the tensile elongation decreases at room temperature. The composites
show good plastics at 800 C. After oxidation in air at 800 C for 100 h, the oxidation surfaces of matrix and composites
show good quality with no micro-cracks observed. The growth morphologies of matrix oxidation surface change
compared with those of composites. But the mass gain and thickness of oxide scale of composites are almost the same as
those of matrix. So, TiB, has some influence on the growth morphologies of oxide scale, but nearly has no influence on
the oxidation resistance.

Key words: TiAl-based alloy; microstructure; mechanical property; oxidation resistance; TiB,
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