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Produced by Selective Laser Melting
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and the tensile property at room/high temperature is tested
After heat treatments

kinds of precipitates with quite different morphologies

plasticity compared to the longitudinal one
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longitudinal microstructures are interleaved fine or coarse columnar grains, and within these grains, there exist two
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Microstructural Evolution and Tensile Property of Hastelloy-X Alloys

Ltd, Shanghai 201306, China
Hastelloy-X specimens are processed and post-processed by the selective laser melting technique, the
macro-/ micro-structural characteristics of as-deposited, heat-treated and heat-plus-heat-isostatic-pressure-treated
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The results
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up significantly, the distribution of the precipitates are homogenously distributed, and the tensile property at room
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Table 1  Chemical components of Hastelloy-X powders and parts (mass fraction, %)

Element C Cr Co Mo w Fe Ni B Mn P S

Content 0.082 21.58 1.52 8.91 0.6 18.59 48.58 <€0.002 0.014 <C0.002 0.002
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Fig. 1 SEM images of Hastelloy-X alloy powders produced by selective laser melting.

(a) Powder morphology; (b) powder microstructure
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Fig. 2 Schematic diagram of rotation of scanning direction
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Fig. 3 Microstructures of Hastelloy-X alloys produced by selective laser melting. (a) As-deposited
horizontal cross-section; (b) as-deposited vertical cross-section; (c¢) heat-treated horizontal
cross-section; (d) heat-treated vertical cross-section; (e) heat-plus-heat-isostatic-pressure-treated horizontal

cross-section; (f) heat-plus-heat-isostatic-pressure-treated vertical cross-section
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Fig. 4 SEM images of precipitates after heat-treatment. (a) Transverse cross-section; (b) region I; (¢) region II
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Fig. 5 SEM images of precipitates after heat-plus-heat-isostatic-pressure-treatment.
(a) Transverse cross-section; (b) precipitates inside grains; (c¢) precipitates at grain boundaries
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Table 2 Tensile property of Hastelloy-X alloys produced by selective laser melting

Direction )

Parameter Forging

T L T L

Test condition RT RT HT RT RT
Tensile strength /MPa 755 740 295 287 690
Yeild strength /MPa 334 319 192 187 275
Elongation /% 32 50 24.5 30.0 30
Section shrinkage /% 33 46 25.0 40.0 —
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Fig. 6 SEM images of tensile fractures of Hastelloy-X alloys produced by selective laser melting

at high temperature. (a) Transverse tensile; (b) longitudinal tensile
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