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Special Sand Casting Process of Large Titanium Alloy Pump Body

XIAO Qiang-wei'*?, FAN Shi-xi'?, JI Zhi-jun'?, WANG De-ji*, ZHANG Yuan-guang®, NAN Hai'’

(1. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. Beijing Baimtec Material Co., Ltd.,
Beijing 100094, China; 3. Beijing Engineering Research Center of Advanced Titanium Alloy
Precision Forming Technology, Beijing 100094, China)

ABSTRACT: A large titanium alloy pump body was taken as the object to study the special sand casting process. With bauxite
as filler and yttrium oxide plaster as primary layer coating, aluminum mold was used to cast large titanium alloy pump body
with special sand after high sintering. The casting was formed in a vacuum consumable furnace. The surface quality, metallur-
gical quality, chemical composition, mechanical properties and dimension were tested. The results show that, the large titanium
alloy pump body casting developed by the casting process was complete in forming and the smoothness of casting surface could
reach Ra6.3 um; the chemical composition and mechanical properties of the casting could meet requirements of C3 level in
ASTM B367. After HIP, the internal quality could meet the requirements of ASME 1320 Class 7; FPI results could meet the re-
quirements of the ASME B16.34; the casting dimension accuracy could reach CT9. It shows that the special sand mold casting
process can realize manufacturing of large casting titanium alloy pump body.

KEY WORDS: titanium alloy; special sand casting; large casting; mechanical properties; dimensional inspection
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Fig.1 Outline of pump body casting
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Tab.1 Standard chemical composition of casting %
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Tab.2 Standard mechanical properties of casting
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Fig.2 Process design of sand mold
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Tab.3 Parameters of smelting casting
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Tab.4 Chemical components of casting (mass fraction) %
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