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Table 1 Chemical composition of low-Fe and high-Fe TC4
powder (v%)
Al V Fe (0} C H N Ti

Low-Fe 6.42 4.15 0.026 0.16 0.008 0.002 0.005 Bal.
High-Fe 6.29 4.24 0.18 0.14 0.008 0.002 0.004 Bal.

IR T A WD L A
A T/ VAV
W

<

Vi WA A
AN FPERWAY L 4 VT Eed T A

K1 RS

Fig.1 SEM images of the low-Fe TC4 powders (a) and the

high-Fe TC4 powders (b)
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Fig.2 Schematic of the laser scanning pattern (a) and configuration

of specimens for tension (b)
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Table 2 LSF parameters for the fabrication of low-Fe and

high-Fe TC4 samples

Laser Scanning speed/  Powder feed
power/W mm-min”' rate/g'min’!
Low-Fe
2600~2900 600~1200 8~16
High-Fe
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Fig.3 Optical metallographs of the cross-section (perpendicular
to building direction ) of the low-Fe sample (a) and the

high-Fe sample (b) after production
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Fig.4 Grain morphology of the as-built samples: (a, c) the
longitudinal section (parallel to building direction) of
low-Fe sample (a) and high-Fe sample (c); (b, d) the
cross-section of the low-Fe sample (b) and the high-Fe

sample (d)
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Fig.5 Optical metallographs of the as-built samples: (a, c) the
longitudinal section (parallel to building direction) of
low-Fe sample (a) and high-Fe sample (c); (b, d) the
cross-section (perpendicular to building direction) of

low-Fe sample (b) and high-Fe sample (d)

Ko HAbBE 2 Bt REAT T 0BT 1) A iR T 3

Fig.6  Grain morphologies of the longitudinal section ofthe

low-Fe sample (a, b) and the high-Fe sample (c, d) after

heat treatment
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Fig.7 Optical metallographs of the longitudinal section of the
low-Fe sample (a) and the high-Fe sample (b) after heat

treatment
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Fig.8 Tensile strength (a) and elongation (b) of the samples after

heat treatments
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Fig.9 Fractured surfaces of the low-Fe sample (a, b) and the

high-Fe sample (c, d) after heat treatment
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Fig.10 Cross-section of fracture of the low-Fe sample (a) and

the high-Fe sample (b)
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Effect of Fe Content on the Microstructure and Tensile Properties of TC4 Alloy
Fabricated by Laser Solid Forming

Shi Lei, Lei Liming, Fu Xin, Yang Yang, Fu Jun
(AECC Shanghai Commercial Aircraft Engine Manufacturing Co., Ltd, Shanghai 201306, China)

Abstract: The effect of Fe content on the microstructure and tensile properties of TC4 alloy manufactured by laser solid forming was
investigated. The analysis of microstructure evolution of samples during heat treatment process shows that Fe does not affect the
microstructure of as-built samples which consists of coarse columnar f grains in the longitudinal section, while after heat treatments the
coarse columnar f grains in the longitudinal section are transformed into fine columnar f grains with increasing Fe content from 0.026
wt% to 0.18 wt%, suggesting the occurrence of recrystallization. The tensile strength of samples at room temperature after heat treatments
is higher than the standard requirements for forging. The tensile strength parallel to building direction is improved with the increasing of
Fe, while for the strength perpendicular to building direction is insensitive to Fe content.

Key words: laser solid forming; TC4; Fe content; tensile properties
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