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Characteristics of TiAlz powder prepared by inert gas atomization

LIU Xin, LUO Jie-wen, XIE Huan-wen, CAI Yi-xiang

(Department of Powder Metallurgy, Guangzhou Research Institute of Non-ferrous Metals, Guangzhou 510651, China)

Abstract: TiAl; powder was prepared by inert gas atomization. The size distribution, surface morphologies and phase
structure of the TiAlz powder were investigated by laser scattering particle size distribution analyzer, scanning electron
microscopy and X-ray diffractormetry, respectively. The results show that the median diameter of the powder is 62.23 pm.
The differential distribution curve of powder size exhibits unimodal form and a good fit to the normal distribution,
because high atomization pressure is beneficial to secondary breakup of melt. A large amount of the powders are
spherical or nearly spherical, and the surface of the powder is rough, which is resulted from large viscosity of TiAl; melt.
The phase structure of the powder is mainly TiAl; and a small amount of Ti2Als. The peritectic transformation from
Ti2Als to TiAls is inhibited by high cooling rate in atomization process.

Key words: TiAl; powder; intermetallic compound; gas atomization

TiAl
(2-4] TiAl;
[5]
TiAls
1 TiAl TiAl TisAl (6]
TiAlL TiAlL (3.36 glem?) TiAlL

TiAls

020-37238137 E-mail: shaneliul 18@gmail.com



s254

2010

10

[71
. 100
TiAl; < 116
£ 80}
3 12
1 Z 60}
=
2 18
3 40}
g
Ti Al 37.1:62.9 S 5l 14
0 40 80 120 160
1 500 Si?_efum
5.5 MPa 1 TiAL
Fig.1 Size distribution curves of TiAls powders
154 pm
Horiba LA-950 d We
JEOL JSM—-5910
Rigaku DMAX-RC X
(CuKa ) v
d
2 \%
We
1 TiAlz
1
- 0 0
39.61~88.77 pm( 10% 90% (5.5 MPa)
39.61 um  88.77 um)
dso 62.23 pm 1
2 TiAlz
2
3 [8]
Weber
We tsph tsol
[9]
We
) ton =307 (Ao IR = 1)
We=pv'dl/o, (1)
p v d tsph Nm V
Om (D We Om r
% We
v tsol :(d50pm/6hc)cp,m ln[(Tc_Tg)/(Tm_Tg)+
%

AH,, (T ~T,)]

Differential distribution/%

2

3)



20 1 TiAls §255
fsol dso pm L+TiAls—>TiAl;
he Cpm 664.2 L+TiAl,—
T Ty Tm A0 TiAls
AHn Ti2Als
fsph  Isol Ti2Als TizAls
tsph TiAl;
Lol Al
: =— TiAl,
TiAls 4 — TiyAls
TiAlz -
TiAls " M
(2) T [ ] [ ] T
.
: .jJ‘ e Lol
TiAl ke LB LS
20 40 60 80 100
TiAl; 20/(%)
TiAl; 3 TiAl XRD

2 TiAl
Fig.2 Surface morphologies of TiAl; powders

3 TiAls XRD
TiAl; TixAls

13929

Fig.3 XRD pattern of TiAl; powder

3
1) TiAl;

62.23 pym
2)

TiAls
TiAls Ti2Als
Ti2Als  TiAls

REFERENCES

[1] s . TiAl
[J1. , 2007, 5: 53-66.

ZHANG Xu-hu, LANG Ze-bao. Study of TiAl intermetallic
powder metallurgy[J]. Aerospace Materials & Technology, 2007,
5:53-66.

[2] KUMAR K S, DIPIETRO M S, WHITTENBERGER J D.
Compression response of monolithic and particulate-reinforced
composites of Als7TisCrs and AlssTizsMno[J]. Acta Metallurgica
et Materialia, 1993, 41(5): 1379-1389.

[3] WANG X M, JHA A, BRYDSON R. In situ fabrication of Al3Ti

particle reinforced aluminium alloy metal-matrix composites[J].

Materials Science and Engineering A, 2004, 364(1/2): 339-345.



s256

2010 10

(4]

(6]

(71

MATSUBARA T, SHIBUTANI T, UENISHI K, KOBAYASHI K
F. Fabrication of TiB; reinforced ALTi composite layer on Ti
substrate by reactive-pulsed electric current sintering[J].
Materials Science and Engineering A, 2002, 329/331: 84-91.

SHIM J H, LEE G J, CHO Y W. Mechanochemical synthesis of
TiAl;  powder
dehydrogenation of LisAlHg[J].

Compounds, 2006, 417: 69-71.

ultrafine and its catalytic effect on

Journal of Alloys and
s s R .AlLTi
[J]. ,2007, 31(9): 1-6.
HUI Lin-hai, GENG Hao-ran, WANG Shou-ren, XU lJie.
Progress on the research of Al3Ti intermetallics[J]. Materials for
Mechanical Engineering, 2007, 31(9): 1-6.
[J]. , 2004, 22(5): 297-302.
CHEN Shi-qi, HUANG Bai-yun. The status and development of
gas atomization for production of metal powders[J]. Powder

Metallurgy Technology, 2004, 22(5): 297-302.

(8]

[9]

[10]

s , s . Al

[3]. , 2008, 30(1): 35-39.
CHEN Xin, OUYANG Hong-wu, HUANG Shi-cheng, HUANG
Bai-yun. Production of Al-based amorphous alloy powders by
close-coupled gas atomization[J]. Journal of University of
Science and Technology Beijing, 2008, 30(1): 35-39.

SnAgCu [J1.

, 2009, 19(6): 1074—-1079.

LIU Wen-sheng, PENG Fen, MA Yun-zhu, CUI Peng, CHEN
Shi-qi, LIU You-chang. Effect of procedure conditions on
characteristics of SnAgCu alloyed powder prepared by gas
atomization[J]. The Chinese Journal of Nonferrous Metals, 2009,
19(6): 1074-1079.
KARABI D, SIDDHARTHA D. A review of the Ti-Al-Ta
(titanium-aluminum-tantalum) system[J]. Journal of Phase
Equilibria and Diffusion, 2005, 26(4): 322—-329.

( )



