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Fig. 1 Schematic diagrams of the pattern assembly structures
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Fig. 2 The functions of temperature gradient and cooling rate depending on the solidification distances
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Fig. 3 The functions of temperature fields depending on the casting structures
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Fig. 4 Simulation results of temperature fields and cooling curves with improved inner/outer baffles
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Fig. 5 Orientation evolution during the growth of a multi-platform casting
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Research Progress in the Preparation Technology of Single Crystal Blades
with Large Pattern Assembly

YANG Zhen-yu', CHEN Hao’, SHEN Bin', YANG Gong', LUO Yu-shi', DAI Sheng-long'

(1. AECC Beijing Institute of Aeronautical Materials, Science and Technology on Advanced High Temperature Structural Materials
Laboratory, Beijing 100095, China; 2. The Sixth Military Representative Office of Air Force Armament Department in Beijing, Beijing
101300, China)

Abstract:

The single crystal blade is praised as the "crown jewel", and its manufacturing technology is a key indicator
of a nation’s aviation industry. As the demand for aerospace equipment construction continues to rise, the
need for single crystal blades has correspondingly increased each year. Consequently, large pattern assembly
technology, which has the potential to significantly enhance the production efficiency of single crystal blades,
has garnered increasing attention from both researchers and manufacturing entities. In this article, firstly,
various forms of implementation and prospective applications of the large pattern assembly technologies
are summarized, and then, the primary problems the large pattern assembly technology faced with under the
condition of high-speed solidification (HRS) process, as well as coping strategies are emphetically introduced,
finally, a summary and a prospect are made for the development of the preparation technology of large pattern
assembly applied in the single crystal blades manufacturing in China.
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single crystal blade; directional solidification; large pattern assembly; temperature field; crystal orientation
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