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Near-Net-Shaping Hot Isostatic Pressing of Complicated
Titanium Alloy Air Inlet
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(Aerospace Research Institute of Materials and Processing Technology, Beijing 100076, China)

Abstract: The air inlet of the ramjet is a complex shaped thin—walled titanium alloy component, which is
very difficult to form. Using TA15 titanium alloy powder as the raw material, the air inlet was successfully devel-
oped for the first time in China by using near—net—shaping hot isostatic pressing technology. The overall struc-
ture was formed once, and the flight test was successfully passed. Samples were taken from the inlet body and
microstructure at different locations were observed. The results show that the microstructure of TA15 titanium
alloy is uniform at different positions, mainly lath-like or lamellar @ —phase. Equivalent ae—phase is distributed
around the large strain zone of powder grain boundary, and a small amount of 8 is distributed between phases.
The various properties of the material were tested. The average room temperature tensile strength, yield
strength, elongation, reduction of area, 500°C tensile strength, fracture toughness and impact toughness were
995MPa, 924MPa, 18.2%, 43%, 673MPa, 90.6MPa-m"? and 51.4)/cm> All performance data have reached
the level of the TA15 titanium alloy forgings standard, which show excellent comprehensive performance.
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Fig. 1 HIP process flow chart
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Fig. 2 Morphology of TA1S titanium alloy powders

Table 1 Chemical composition of alloy powder

Al \Y Mo Zr Si Fe
6.16 2.06 1.56 1.97 0.015 0.05
C N H 0 Ti
0.004 0.013 0.0013 0.13 Bal.
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(a) Overall structure
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Fig.3 Air inlet structure
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Fig. 4 Powder air inlet
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Fig. 5 Dimensional deviation of the flow area
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Fig. 6 Metallographic structure
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Table 2 Tensile property of material
Category R, ,/MPa R /MPa Al% Z1%
926 995 17.0 37
Room
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temperture
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Fig. 8 Appearance of fracture
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Fig. 9 Fracture toughness and impact toughness
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