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Refining grain of as-cast Ti46AI8NDb alloy by heat treatment
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Abstract: A new heat treatment was developed to investigate the grain refinement of as cast Ti46A18Nb alloy. The

results indicate that the original coarse grain of 800 Hm and stable as cast grains can be effectively refined to 200 Hm

by heating to 1 360 C and then quenching into 900 C molten salt, followed by the annealing and normalizing treat-

ment. Such heat-treatment leads to the formation of a fully lamellar microstructure with refined grain size consisted

of the Yand o phases. Besides, quenching into 900 T salt bath reduces the tendency of cracking and mechanical

properties at room temperature can be improved.
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Fig. 1 Schematic temperature —time path of heat treatment

(ta«—0a <€+ Y transition temperature; t. —a <€+ Y eutectoid temperature;

SQ —Quenching into 900 C molten salt;

AC —Air cooling; FC —Furnace cooling)
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Fig.2 DSC curves of Ti46AI8Nb sample
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Fig. 3 Microstructures of Ti46A18Nb alloy

as-cast(a) and quenched into 900 C
molten salt from 1360 ‘C(b)
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Fig. 4 Microstructures of Ti46A18Nb alloy

at different annealing temperatures after

quenching into molten salt
(a) —1360 C, 30 min(SQ)+ 1200 C, 6 h( AC);
(b) —1360 C, 30 min(SQ) + 1240 C, 6 h(AC);
(¢) —1360 C, 30 min(SQ)+ 1280 C, 6 h(AC)
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Fig. 5 Microstructures of Ti46A18Nb alloy
after normalizing
(a) —1360 C, 30 min(SQ)+ 1200 C, 6 h( AC)
+ 1355 C, 10 min(FC);

(b) —1360 C, 30 min(SQ) + 1240 C, 6 h(AC)
+ 1355 C, 10 min(FC);

(¢) —1360 C, 30 min(SQ)+ 1280 C, 6 h(AC)
+ 1355 C, 10 min( FC)
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Table 1 Ambient tensile properties of
Ti46A18Nb alloy at different conditions

Condition 0,/ M Pa g%

As cast 320 0.20

As cast+ HIPY 370 0.23

As cast+ Heattreatment? 388 0.30
As cast+ HIP+ Heat-treatment? 573 0.59

1) HIP: hot isostatic pressing; 2) Heat-treatment: 1360 ‘C, 30
min(SQ)+ 1200 C, 6 h(AC)+ 1355 C, 10 min(FC)
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Fig. 6 Microstructures of as-cast

Ti46A18Nbx B samples with different B contents
(a) —Ti46A18NBO. 5B; (b) —Ti46A18NBO. 7B
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