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Forming Process of Large-scale Complex Titanium Alloy Air Inlet
Jia Zhiwei**, Yin Jianfeng'**, Ju Zhonggiang'**, Cui Xinpeng"*?, Nan Hai'*?
(1.BAIMTEC MATERIAL Co., Ltd.; 2.AECC Beijing Institute of Aeronautical Materials;
3.Beijing Engineering Research Center of Advanced Titanium Alloy Precision Forming Technology)

Abstract: The structural features, technical requirements and technical difficulties of the large-scale complex tita-
nium alloy air inlet were analyzed, and a reasonable casting forming process of “split investment casting+electron
beam welding” was designed. The casting process was optimized by the ProCAST software, and the reasonable
gating system was designed to realize the complete casting forming of two-stage split castings. Vacuum electron
beam welding was utilized to solve the complete forming of large-scale complex casting with three-channel narrow
and long internal cavity structure. Finally, the air inlet titanium alloy casting with a length of 1 260 mm was pro-
duced successfully.
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Tab.2 Mechanical properties of castings at room and

high temperature

I/ C PURrs i/ MPa i RS/ MPa fICH /% Wi w4 R/ %

25 =885 =785 =5 =12
400 =622 - =10 —
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Fig.1 Schematic diagram of air inlet casting
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Fig.2 Schematic diagram of segmented castings
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Tab.3 Simulation processing parameters
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Fig.3 Solidification hot spots of castings
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Fig.4 Modular scheme of casting
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Fig.5 Filling process of casting
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Fig.6 Shrinkage porosity distribution of casting
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Fig.7 Temperature field distribution at riser position
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Fig.8 Process optimization scheme, results of shrinkage improvement and temperature field distribution
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Fig.9 Mutation region of maximum wall thickness
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Fig.10 Scheme of electron beam welding
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Fig.11 Images of welding beam in test piece
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Fig.12 Electron beam welding images of the casting
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Tab.4 Chemical composition results of the casting %
wp
Al 'V Zr Mo Si Fe C N O H Ti

6.56 2.29 2.30 1.88 0.02 0.04 <C0.02 <C0.014 <C0.013 <<0.005 #Axit
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Tab.S Mechanical properties of the casting at room

and high temperature

WEE/ BRI/ JEMRERIE/ R/ T AR
C MPa MPa % %
25 950 860 11.5 15.5
400 662 498 15.5 37.0
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Process Design of Ductile Iron Hub by Lost Foam Casting
Liang Shouyou
(Anhui Quanchai Power Co., Ltd. Real Casting Factory)
Abstract: Due to the thickness of QT500-7 ductile iron hub by lost foam casting, casting defects including shrinka-
ges and cavities are prone to occur during the casting process. Through the analysis of the product structure, tar-
geted optimization was carried out at the positions prone to shrinkages and cavities to meet customer require-
ments. Meanwhile, hardness, elongation and other performance were guaranteed through composition control.

Key Words: Ductile Iron. Thickness, Shrinkage and Cavity, Performance
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Fig.1 Structure of hub
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