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Fig.2 XRD patterns of the ceramic cores with different mullite fibers
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Research on EDM-Drilling Combined Machining Technology of Micro-Hole
Without Metamorphic Layer

LUO Xueke, LI Ruobing, LIU Jianyong, LI Dianxin, YANG Xiaoyu, KOU Pengyuan,

LIU Jiahao, YE Zhijie
(Beijing Institute of Petrochemical Technology, Beijing 102617, China)

[ABSTRACT] To realize the demand of processing the air film hole of aviation turbine blade without metamorphic layer,
the EDM—drilling combined machining system was developed. According to the demand of the system mentioned above,
to work and control in coordination with two axes, system architecture needed to be designed and optimized, which ensures
that EDM and drilling operate independently of each other. Meanwhile, the system can realize automatic control of motor
spindle speed and the stepless adjustment of feed rate. Based on the combined machining system, a processing technology
of micro-hole composite without metamorphic layer was developed. During the processing, firstly, a micro-hole was
processed by EDM. In order to removal the metamorphic layer on the hole wall completely, where the hole needed reaming
with drilling tool. The basis of the technology mentioned above, a series of compound processing experiments of straight
hole and 20° inclined hole were carried out. The tolerance range is (0.315 + 0.003) mm. The experimental results show that
the EDM—drilling composite machining has the advantages of high machining efficiency, high hole shape accuracy and no
metamorphic layer on the hole wall.

Keywords: Compound processing; Processing of non-metamorphic layer; Air film hole; EDM; Drilling
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Reinforcing Mechanism and Property Investigation of Silica-Based Ceramic
Cores Based on Different Mullite Fibers

NIU Shuxin', LIU Zhipeng’, ZHOU Tingting', SI Yuan', LI Xin', LUO Yushi', WANG Dongsheng',
GUO Xinlong', SHI Zhenmei', JIAO Qi', ZHANG Tengfei', XU Xiging’

(1. Science and Technology on Advanced High Temperature Structural Materials Laboratory,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China;
2. Dalian University of Technology, Dalian 124000, China;
3. Chang’ an University, Xi’an 710064, China)

[ABSTRACT] Polycrystalline and amorphous mullite fibers are employed as reinforcing phases in preparation of silica-
based ceramic cores, respectively, and the effects of mullite fiber types on property of ceramic cores are investigated.
Amorphous fibers are not so obvious as polycrystalline fibers in promoting crystallization of cristobalite, reducing
shrinkage, and increasing porosity. Compared to polycrystalline fibers, the amorphous fibers have disordering structure
similar to silica glass, they are easy to form tight binding with the matrix, enhancing the strength and creep resistance
of ceramic cores. Moreover, the metastable structure of amorphous fibers ensures the high chemical activity in alkaline
solutions, and the ceramic core exhibits excellent leaching rate. The silica-based ceramic core with a mass fraction of
3% amorphous mullite fibers exhibits excellent comprehensive performance, with bending strength of 27.7 MPa at room
temperature and 22.4 MPa at high temperature, high temperature creep deformation of 0.31 mm, and leaching rate of 1.26
g/min, which can well meet the casting requirements of hollow blades.

Keywords: Aero-engine; Single crystal blade; Ceramic cores; Mullite fibers; Mechanical property
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