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Influence of the Microstructure on the Mechanical Properties
in Ti-5A1-2.5Sn ELI Casting
Shohei HAMAI and Yukihiko SUGIURA
Synopsis :

Ti-5A1-2.5Sn ELI alloy is one of the most promising cryogenic material whose use is expected to spread

in near future.

The alloy has been used for cryogenic application.
and no data is available of mechanical properties of Ti-5A1-2.5Sn ELI cast material.

But, cast parts are scarecely applied,
Casting techniques

is a part of the most important things to produce the complicated shapes and to save cost of titanium
parts. The present work reports of the mechanical properties of the alloy tested both at room
temperature and under cryogenic conditions. The materials were casted in rammed graphite mould and

HIP’ed and heat treated under some conditions.
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Table 1. Chemical composition (mass%).

Sample

Iagot Test piece
Al 4.90 4.78
Sn 2.50 2.38
Fe 0.079 0.09
C 0.003 0.014
[0} 0.089 0.071
H 0.0020 0.0017
N 0.0084 0.022
Ti Remainder Remainder

* AMS 4924 ; Titanium alloy bars, forging and rings
5A1-2.55n extra low interstitial ; Annealed
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Macro view of cut up section (no etching) as influenced by HIP conditions (7.2 ks).
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Fig. 1. Schema of test pieces.
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Fig. 2. Tensile properties as influenced by
thermal history (at room temperature).
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Microstructure of test specimens.
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Table 2. Microstructural features of cast Ti-5A1-2.5Sn ELIL

Thermal history General morphology

Typical alpha plate

thickness ( pm Grain baundary alpha

As cast Widmanstatten/Colony 25.6 Substantially none
Cast+HIP Colony 32.6 Substantially none
Cast+HIP+1 063 KX3.6 ks AC Colony 47.6 : Substantially none
Cast+HIP+1 063 KX3.6 ks WQ Colony 34.1 Substantially none
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Fig. 4. Effect of alpha plate thickness on Elonga-
tion (E) and Reduction of Area (RA).
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Fig. 5. Tensile properties as influenced by test
temperatures.
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Fig. 6. Fatigue life curves obtained by rotating
beam test with 1800 r.p.m at room temperature
(bar and cast are the same as Fig. 5).
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Photo. 3. Microstructure of forged Ti-5A1-2.5Sn
ELI (AMS 4924).
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a: As cast+HIP+1063KX3.6 ks AC tested at 203K
b : As cast+HIP+1063KX3.6ks AC tested at 77K
c: As cast+HIP+1063KX3.6 ks AC tested at 20K

Photo. 5.

of casting.

Fractography of tensile test specimen
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Photo. 6. Fractography of tensile test specimen
of forged bar (AMS 4924).
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