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Table 1 Magnetron sputtering parameters a2 4000psic 2 a
Parameters 23000 %A L
Base pressure/Pa <25x10° 22000
. n Al-27at%
Working pressure/Pa 2.0 S 1000
Argon flow/mL min™ 25 = ol Y
Heating temperature/°'C 350 _ 0 2‘0 4'0 6‘0 8‘0 1'00
Precursor wire 1: b 4000t sic
:Ti
TC4 (13 kW/m?) +Al (4.5 kW/m?), 26 h 23000l3A1 2
Precursor wire 2: s 1
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Target power TC4 (13 kW/m®) +Al (8.3 kW/m?), 22 h >
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TC4 (13 kW/m?)+Al (8.3 kW/m?), 18 h 0 e
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Fig.1 Structure morphologies and XRD patterns of Ti-Al precursor
wire: (a)precursor wire 1:TC4 target 13 kW/m? and Al
target 4.5 kW/m?; (b) precursor wire 2: TC4 target 13
kW/m? and Al target 8.3 kW/m?
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Fig.2 Microstructure of the HIPed sample (a) and its

magpnification (b)
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Fig.3 Microstructure of the samples: (a) HIPed sample and

(b) HIPed sample after vacuum heat treatment for 5 h

4 1.25 pm, M AEFHIT 920 CEAHALIE S5 h
Jeia SISOV 2R R 156 pm. B4, FLAS P T
SAK LY A

FEA ) XRD BRG] 4 from . AR K] 4 A5 E
JEJ5 R AAFE i ) XRD K%, JF85AReiladrnl an, ik
JEh RIS IR 22 2 T A DIRBIARER 2, 48 S i R R
fr& W TiAL AR 22 1 T 2Rz,
L RS IR R A I TisAl 2 W I 42 98 ) o 3 mp
DU HISEAA T TIAL TisAl (05L& . FRE I 4 i
LG R+ U MU FIERER I M 1Y) XRD K%, AR,
okl HAETE SiC. TisAlL TiAl 3 A, #E— 454 fieit
SITRM, 2920 CFEAHMAILS h 5, TiAl &b
T REERE 29at% A, KU TiAl 5 TiAl &l N c

1: SiC % @ —— The HIP sample
- ———  The HIP sample after vacuum
2: TiAl b heat treatment for 1h
- Ti C ——  The HIP sample after vacuum
3: TizAl heat treatment for Sh
S
o
~
>
x
(%2}
c
[
=
|
0

201(9

Kl 4 FES I XRD &%
Fig.4 XRD patterns of the samples
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Fig.5 Curves of DSC
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Fig.6 XRD pattern of reaction products during DSC
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Kinetic Analysis and Control of In-situ Synthesis of Titanium-Aluminium
Intermetallic Compound Matrix in SiC Fiber Reinforced Composites

Qu Haitao'?, Ren Xueping®, Hou Hongliang? Zhao Bing?
(1. University of Science and Technology Beijing, Beijing 10083, China)
(2. Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

Abstract: Titanium and aluminum were deposited on the SiC fiber by magnetron sputtering according to a certain power ratio. The
precursor wires of SiC fibers with Ti-Al matrix were fabricated and then close-packed in the canning. The specimens of SiC fiber
reinforced titanium-aluminium intermetallic compound matrix composites were prepared by hot isostatic pressing. Microstructure was
observed by SEM, the effects of hot isostatic pressing and vacuum heat treatment on the interfacial layer were analyzed. The influences of
magnetron sputtering power on the Ti/Al atomic ratio and variation of phase composition during titanium aluminum in-situ reaction were
researched using X-ray diffraction and energy spectrum analysis. Kinetic analysis of Ti-Al reaction was conducted through differential
scanning calorimetry. The results show that Ti/Al atomic ratio is directly affected by the sputtering power of Ti and Al targets. When the
power of TC4 and Al targets is 13 and 4.5 kW/m?, respectively, the Al content is 27at%; when the power of TC4 and Al targets is 13 and
8.3 kW/m?, respectively, the Al content is 49at%. In addition, studies on kinetics show that AlsTi is the priority generation phase of Ti-Al
in-situ reaction. TiAl, Al;Ti and TisAl will be gradually formed with the diffusion of Al. However, after full diffusing of Al, the final stable
reaction product depends on Ti/Al atomic ratio. When the Ti/Al atomic ratio is 1:1, TiAl can be obtained, and TiAl and TisAl can coexist in
the region with the different Ti/Al atomic ratios.
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