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Metal Mold Casting Process of Machining Benchmark for Gas
Turbine Blades with Low Melting Point Alloy
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Abstract. Special tools were designed according to the irregular geometry of the blade profile when aero-engine gas
turbine blades were machined, and problems such as frequent conversion of machining datum, low machining quality and
low production efficiency existed. In this paper, a low melting point alloy casting method was used to reconstruct the
machining benchmark, and the metal mold casting process was studied experimentally. The results show that the machining
benchmark of the gas turbine blade produced by the metal mold casting process can meet the hardness requirements of
workpiece clamping. The rapid separation between the workpiece and benchmark block could be realized by mechanical
crushing, hence the process could shorten the manufacturing cycle and improve the production efficiency.
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Fig.1 Structure of the benchmark block: (a) blade structure, (b) diagram of the benchmark block clamping blade
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Fig.2 Structure sketch of metal type casting mold
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Tab.1 Main design parameters and structural parameters
of metal type casting molds
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Fig.3 Blade machining benchmark block
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Tab.2 Vickers hardness of the zinc—aluminum alloy at
different remelting times

g - ¥ i
UL ! : ’ ! : JE£(HV)
0 157.6 175.2 157.6 166.1 157.6 162.8

1 124.8 115.1 151.3 144.0 132.0 133.4

2 135.8 123.7 134.5 137.1 152.9 136.8

3 126.0 144.0 118.2 146.8 141.2 135.2
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Fig.4 Microstructure of the zinc-aluminum alloy: (a~b) SEM images, (c) energy spectrum of point A, (d) energy spectrum of point B
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Fig.6 Casting reference block and crushing block
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Fig.7 Contact interface between casting reference block and
blade edge
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