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Fig.2 Framework of tool monitoring system based on power information
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Fig.3 Tool monitoring hardware system based on power information
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Fig.4 Tool monitoring software system based on power information
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Fig.5 Power data waveform of blade machining
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Fig.6 Power threshold range for machining condition of finish milling cutter
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Fig.7 Power threshold range for machining condition of root milling cutter
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Table 1 Tool life threshold range based on power
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Fig.8 Monitoring results of machining condition of finish milling cutter
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Fig.9 Monitoring results of machining condition of root milling cutter
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Table 2 Tool life prediction results
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Table 3 Accuracy statistics of tool machining condition
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Synthesis and Thermal/Mechanical Properties Investigations of
ANDb,O, (A=Ca, Mg, Co, Ni) Ceramics

LI Baihui', LUO Keren', ZHANG Heying', CHEN Lin', ZHANG Zhibin’ , CHONG Xiaoyu',

LIANG Xiubing’, FENG Jing'
(1. Kunming University of Science and Technology, Kunming 650093, China;

2. National Defense Science and Technology Innovation Research Institute, PLA Academy of Military Sciences,
Beijing 100071, China)

[ABSTRACT] Thermal barrier coatings (TBCs) have good thermal insulation to protect the high-temperature
components of aircraft engine, gas turbine and supersonic aircraft, et al. TBCs are applied to prolong the lifetime and
increase the operation temperature of high-temperature components. Low thermal conductivity, high thermal expansion
coefficients, comparatively low Young’s modulus and high hardness are required by TBCs. In this work, ANb,O, (A=Ca,
Mg, Co, Ni) ceramics are synthesized by a solid-state reaction, and their crystal structures, hardness, Young’s modulus,
thermal conductivity and thermal expansion coefficients (TECs) are systematically studied. The maximum value of
hardness reaches 7.8GPa, and their Young’s modulus are relatively low (100-180GPa). The lowest thermal conductivity
reaches 1.59W/(m-K) (1200°C), and the highest TECs is 9.1x10° K™'(1200°C). The excellent thermal/mechanical properties
pronounce that ANb,Og ceramics are potential TBCs smaterials.

Keywords: Thermal barrier coatings(TBCs); Niobates; Ceramics; Mechanical properties; Thermal conductivity;

Thermal expansion coefficients(TECs)
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Research on Monitoring Test of Milling Tool for Aero-Engine Blade Based on
Power Information

QIAO Shi', LIU Kuo', DU Shubo’, WANG Pengfei', WANG Yongqing'
(1. Dalian University of Technology, Dalian 116024, China;
2. AECC Guizhou Liyang Aviation Power Co., Ltd., Guiyang 550000, China)

[ABSTRACT] In view of the problems in the milling process of aero-engine blade, such as tool status is not easy to be
observed and tool change depends on experience, a tool condition monitoring system is developed by using the tool status
monitoring method based on power information. In the process of machining, the power signal of machine tool spindle
is collected by three-phase power sensor in real time, and the signal data is filtered, analyzed and learned off-line, and
the power threshold interval is calculated. The power threshold interval is used as the monitoring standard to realize the
monitoring of tool machining process and the prediction of tool life. The milling process of aero-engine compressor blade
is taken as the research object, and the tool condition monitoring test is carried out. The results show that through the tool
condition monitoring method based on power information, the real-time monitoring of the machining condition for aero-
engine blade milling tool and the prediction of the remaining life of the tool can be realized.
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