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Fig. 1 Schematic diagram of the
conical part
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Fig. 2 Schematic diagram of the
conical casting
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Fig. 3 Schematic diagram of the flow gate
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Fig. 6 Distribution of the porosity
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Fig. 7 Simulation results
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Fig. 8 Schematic diagram of the pouring system and chills after process optimization
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Table 2 Chemical composition requirements and test results Wg /%
i H Si Mg Ti zZn Cu Mn Be HoAt,
HB 962—2001 6.5~7.5 0.45~0.75  0.08~0.25 <0.10 <0.10 <0.10 <0.07 <0.15
i 4t S 6.72 0.56 0.12 0.03 0.01 0.01 0.04 0.01
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Fig. 9 Simulation results after process optimization
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Table 3 Mechanical properties

TiH b o /MPa kSR g, /MPa i 2R 65/%

FRifEE 300 =240 =3
L 366 307 8
2 367 308 8
i3 361 303 6.5
S-S {E 364.67 306 7.5
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Fig. 10 X-ray inspection of the
casting
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Fig. 11 Photo of the part
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Research on the Casting Process of a ZL114A High Strength Aluminum

Alloy Thin Wall Conical Shell Casting

SHAO A-xin, LI Le-yi, CAI Yin-zhi, NING Er-bin, PENG Guang-hui, CAO Sheng-tao, JIAO Yan-yan, CHEN

Heng-zhou, XU Shuai

(Luoyang Hanghui New Material Co., Ltd., Luoyang 471000, Henan, China)

Abstract:

A thin-walled conical shell casting is an important component of the front end device of an aircraft. It is
a ZL114A high-strength aluminum alloy casting. Due to the semi closed structure of the product, internal
quality problems are prone to occur during casting. In order to ensure that the various indicators of the product
meet the requirements, counter-pressure casting combined with computer simulation analysis was used to
conduct casting process research on the casting. During the research process, it was found that the triangular
area of the conical top was prone to shrinkage defects during solidification. By combining simulation, the
improvements were made to the casting solidification forming process, such as adjusting the gating system
and adding chills, eliminating the tendency of shrinkage porosity. Production trial production was completed,
and the internal quality of the casting met the requirements of Class | parts. The average tensile strength, yield
strength, and elongation of the attached cast test bars were 364.67 MPa, 306 MPa, and 7.5%, respectively,

meeting the requirements of various technical indicators.

Key words:

ZL114A; aluminum alloy casting; conical; thin-walled shell; computer simulation; counter-pressure casting

(%#E. 3RAL, zyh@foundryworld.com )



