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Preparation of powder metallurgy TA7 ELI alloy and
its interface reaction layer

WU Jun, XU Lei, LEI Jia-feng, LIU Yu-yin

(Titanium Alloy Department, Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The TA7 ELI alloy was prepared by hot isostatic pressing (HIP) of high purity pre-alloyed powders using
powder metallurgy Ti-SA1-2.5Sn ELI alloy. The grain size distribution, morphology and chemical component of the
powders were investigated by particle analyzer and scanning electron microscopy (SEM). The microstructures of TA7
ELI sample after HIP were observed by optical microscopy (OP), and the diffusion layer between container and powders
was analyzed by electron probe micro-analyzer (EPMA). The results indicate that the medium diameter of powder is
about 80 um, and the powders are nearly spherical. The relative density of powder material is over 99.5% after HIP at
1 000 and 130 MPa for 3 h.The fine equiaxed grain microstructure is obtained with average grain size of 40 pm. The
diffusion layer with thickness of 3—8 pum enriches Al and Sn atoms. Due to the high diffusion rate of Fe element along
titanium alloy grain boundaries, Fe element distributes in a network structure near the interface layer.
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Fig.1 Surface morphologies of TA7 ELI powders
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Fig.2 Mass distribution rate of TA7 ELI powders

2.2
TA7 ELI
2 2 HIP
N H O TA7 ELI

WN)=3.5%



20 1 TA7 ELI s301

1 TA7ELI
Table 1 Chemical composition of TA7 ELI pre-alloyed
powders (mass fraction, %) 1
Al Sn C H (6] N Si Fe Ti
53 2.5 0.017 0.001 0.092 0.010 0.03 0.06 Bal HIP
TA7 ELI
2
Table 2 Interstitial elements contents 3 HIP TA7
Element Mass fraction/% ELL 800 1h AC
Powder After HIPed 3 HIP TA7 ELI
N 1 1.2
H 0.1 0.41 8% s 3%
(0] 9.2 10 (w) 33%
wH)=1.25% w(0)=12%) 3 TA7ELI 800 AC 1h
3 TA7 ELI 3
TA7 ELI HIP Table 3 Room temperature tensile properties of TA7 ELI
99.5%, ( alloy after annealing at 800 ,ACfor1h
3(a)) B State on/MPa 002/MPa 05/% wl/%
o ( 3(b)) HIP HIP 841 773 18.5 38.0
40 pm Forge 865 715 14.0 28.5
o HIP
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Fig.3  Microstructures of TA7 ELI alloy: (a) As-HIP; (b) 4(a) TA7ELI p
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Interface of TA7 ELI and low carbon steel: (a) BSE
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Fig.5 Elements concentration distribution at interface
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