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Development of Metal Injection Molding Process for Aircraft Engine Part Production
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Metal Injection Molding ( MIM ) is a net-shape process for producing metal parts that combines the design freedom of
plastic injection molding with material properties near that of wrought metals. IHI has been developing the MIM process for
low-cost manufacture of high pressure compressor vanes which are used in aircraft gas-turbine engines. Material tests have been
carried out and the high cycle fatigue data shows good performance. The size precision of the prototype compressor vane has
shown promising results. This paper describes the status of MIM process development in IHI.
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Fig. 1 Typical microstructures of MIM
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Fig. 2 Deformation during debinding and sintering
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Fig. 3 Schematic diagram of the MIM process
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Fig. 4 Geometry of the tensile and fatigue test bar (unit : mm )
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Table 1 Composition of Alloy 718 metal powder

ft %= w7

Mo [ Al | T [ nem | c o

w3

wt% ppm
HAT h~A X 3.12 0.66 0.98 5.14 0.05 300
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Fig. 5 Cross sectional view of aircraft gas-turbine engine
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Fig. 6 External view of compressor vane
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Fig. 7 0.2% yield strength of MIM Alloy 718
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Fig. 12 Sintered prototype vanes using conventional binder
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Fig. 13 Sintered prototype vanes using new binder
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