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Fig.1 XRD patterns of pure TisAl phase nanoparticles after
vaccum annealing: (a) at different temperatures for
5hand (b) at 1000 ‘C for different time
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Table 1 Grain size of two phases in all annealing samples

Grain size/nm

az-Ti3A| }/“TIAl

1 Pure phase powders/original 19.8 —
2 Pure phase powdes/800 ‘C/5 h 22.8 18.9
3 Pure phase powdes/850 ‘C/5 h 23.2 24.8
4 Pure phase powdes/900°C/5 h 23.1 29.2
5 Pure phase powdes/950 ‘C/5 h 27.8 344
6
7
8
9

No. Sample with annealing parameters

Pure phase powdes/1000 ‘C/5 h 29.3 35.1

Pure phase powdes/1000 ‘C/3 h 24.0 30.7

Pure phase powdes/1000 ‘C/1 h 22.8 24.8

Pure phase bulk/900 °C/5 h 19.6 34.1

10 Mixed phase powders/original 16.8 12.2
11 Mixed phase powders/900 ‘C/5 h 13.2 22.6
12 Mixed phase bulk/800 °C/5 h 18.1 12.5
13 Mixed phase bulk/900 ‘C/5 h — 46.5
14 Mixed phase bulk/1000 ‘C/5 h — 52.1
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Fig.2 TEM images of original (a) and annealed (b) nanoparticles

with pure TisAl phase



%5 W

BT ILEE: TiAl &8 R0 S P9 KR R A AR 1283 -

M vTIAl  aTizAl a

Bulk

WL«.MMWI

| Powder
b b Wl M a e A

Intensity/a.u.

f Original
L a &b

——|Y —
20 30 40 50 60 70 80 90

v *TIAL  aTisAl b
R Bulk
E I
é I Powder
E M‘lb;u\;WLWL\_Hﬂ
ll 'I Original
b \ v A A'A\‘:‘“‘FH
20 30 40 60 70 80 90

20/(3

3 A TIAL & S K 8 R J i HefA e 900 C/5 h
HAIR KA 1 XRD (&1
Fig.3 XRD patterns of powder and bulk of TiAl alloy with
different phases after annealing at 900 “C for 5 h:
(a) pure TizAl phase and (b) mixed phase
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Fig.4 XRD patterns of bulk compressed from mixed phase
nanoparticles after annealing at different temperatures
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Phase Transformation of TiAl Intermetallic Compound Nanoparticles

Luo Jiangshan', Yi Yong?, Li Xibo®, Shu Yuanjie', Tang Yongjian*
(1. Research Center of Laser Fusion, China Academy of Engineering Physics, Mianyang 621900, China)
(2. Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Experiments of vacuum annealing were carried out for nanoparticles of TiAl intermetallic compound prepared by the
flow-levitation method. And the effect of annealing parameters on the phase transformation of TiAl alloy was investigated by X-ray
diffraction analysis. The results show that more »~TiAl phase is transformed from oo-TizAl phase with the increasing of annealing
temperature and time. And the grain size of two phases increases accordingly. This phase transformation is promoted after nanoparticles are
compressed into a bulk by vacuum-pressing. The nanocrystalline alloy with pure »~TiAl phase is obtained after the bulk compressed from
mixed phase nanoparticles is vacuum-annealed.
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