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Effects of powder size segregation on tensile properties of
Ti-5Al-2.5Sn ELI alloy powder

CHENG Wen-xiang, XU Lei, LEI Jia-feng, LIU Yu-yin, YANG Rui

(Institute of Metal Research, Chinese Academy of Sciences, Shenyang110016, China)

Abstract: Ti-5Al1-2.5Sn ELI pre-alloyed powders were prepared by electrode induction melting gas atomization process,
and Ti-5Al1-2.5Sn ELI alloy was prepared through hot isostatic pressing route. Five different HIPed preforms of
Ti-5A1-2.5Sn ELI alloy were prepared. Five HIPed performs were prepared by the same hot isostatic pressing, powder
filling and taping parameters except various original powder size distribution ranges. Powder size segregation usually
occurred during powder filling and long-time taping and its influence on alloy properties were both studied. The results
show that, in the first group of HIPed preforms prepared by typical powder filling and taping parameters, the air contents
of the five preforms are almost the same, while the largest grain size difference is about 10 pm; no obvious difference is
found on tensile properties of different samples. While in HIPed preforms prepared by long-time taping and powder
filling process, cryogenic tensile properties of samples from the top of the capsule deteriorate significantly due to powder
size segregation phenomenon.
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Fig. 1 Particle size distribution of Ti-5Al-2.5Sn ELI powders
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Table 1 Chemical composition of Ti-5Al-2.5Sn ELI pre-alloyed powders (mass fraction, %)

Powder Ti Al Sn Fe Si C
Experimental Bal. 5.14 2.50 0.06 <<0.03 0.006
Standard Bal. 4.0-5.5 2.0-3.0 <0.25 <0.15 <0.05
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Fig. 2 Schematic diagram of sampling (Unit: mm)
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Table 2 Air content of Ti-5Al-2.5Sn ELI powders with

different size ranges

Sample  Size range/ Mass fraction/%
No. pm 0 N H
1 0-270 0.075 0.0088  0.002 4
2 150-270 0.062 0.0092  0.0020
3 109-150 0.068 0.011 0.002 2
4 48-109 0.072 0.011 0.002 5
5 0—48 0.080 0.011 0.003 0
Standard <0.12 <0.035 =0.0125

3 Ti-5A1-2.5Sn ELT RAE I SRS &

Table 3 Interstitial levels of Ti-5Al-2.5Sn ELI powder
compacts
Sample Mass fraction/%
No. 0 N H

1 0.100 0.013 0.001 9

2 0.091 0.019 0.001 4

3 0.091 0.015 0.001 7

4 0.100 0.019 0.001 9

5 0.100 0.019 0.001 7
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Fig. 3 Optical micrograph of cross section of Ti-5Al-2.5Sn

ELI powders showing closed pores
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Table 4 Average grain size of Ti-5Al1-2.5Sn ELI powder

compacts

Sample No. Average grain size/pum

45.15
48.36
46.26
41.16
32.27
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Fig.6  Tensile properties of Ti-5Al-2.5Sn ELI powder

compacts: (a) Room temperature; (b) Cryogenic temperature
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Fig. 7 SEM images of fracture surfaces of sample 4: (a)

Room temperature; (b) Cryogenic temperature
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Fig. 8 Schematic diagram of size segregation during particle

taping
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Fig. 9 Variation of size distribution of powders at different

depths
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Table 5 Room temperature tensile properties of samples cut

from different positions of compacts

Zone Al% Z1% Ry,/MPa  R,/MPa
Top 13.0 34.0 712.0 772.0

Middle 13.0 36.0 723.0 785.0

Bottom 12.5 37.0 715.0 777.0

RO MARIEIRAIF] AL AT A 25 R
Table 6 Cryogenic temperature tensile properties of samples

cut from different positions of compacts

Zone Al% Z1% Ry ,/MPa R.,/MPa
Top 10.8 11.0 1 280.0 1395.0
Middle 20.0 30.1 1320.0 1 490.0
Bottom 19.9 28.6 1305.0 1455.0
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Fig. 10 Photographs and SEM images of fracture surface of
samples at low temperature: (a) Photographs of samples; (b), (c)

Fracture surfaces of sample at top of capsule
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