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Fig. 1 Framework of the testing platform system
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Fig. 2 Control system for ultra-high temperature heating box by molybdenum rod

1.2 KGR & 5 [
SN ol R R G RE R AN 3 TR,
KAGWEHE T ot LRSS K h B4 a ., T
e WAL SAE N R RL L BB 0% 7= 2 R TR KM R
1000 °C ~1600 °C By il L B 5 F 8h 4 il K da i
T LAU D BRI B ¥ 5 5 B0 g T £ v AN AR
T s WSS 28 58 R A 30 ) S s s o 3 4o 52
RN A ST R kO R

JAHL

________________________

3 kol 2 ) &R 42

Fig.3 Control system of flame scouring
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Fig. 4 Testing platform for dynamics degradation performance of advanced composite structure

under high temperature and vibration environment
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Fig.5 The variation curves of the first two natural frequencies and resonance response of

the tested structure with temperature and degradation time
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Fig. 6 The variation curve of the first natural
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Development and applications of dynamic performance degradation
testing platform for ceramic matrix composite structures under high

temperature-scouring-vibration environments

YANG Yao',ZHANG Haiyang®, WANG Haizhou’ ,CHEN Guodong®,LI Hui'?, WANG Xiangping®

(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, Liaoning, China; 2. Shenyang Engine
Research Institute, Aero Engine Corporation of China, Shenyang 110015, Liaoning, China; 3. Taihang Laboratory, Chengdu 610200,
Sichuan, China)

Abstract: A new dynamic performance degradation testing platform of advanced composite structures
under high temperature-scouring-vibration environments has been self-designed and developed to
achieve corresponding tests under such coupled environments. Firstly, the functional design and
implementation principles of various parts of this system were introduced in detail, and the
construction of the testing platform was completed. Additionally, the degradation curves of natural
{frequency and resonant response of quartz fiber ceramic matrix composite thin plates under various
temperatures, degradation time, and flushing time were obtained based on the above testing platform.
The results indicate that the effects of high temperature, scouring, and vibration lead to the
degradation of the dynamic performance of ceramic matrix composites, characterized by a reduction in
the first two natural frequencies and a significant amplification of the resonant response.

Keywords: high temperature-scouring-vibration environments; dynamic performance degradation;

ceramic matrix composite; degradation testing platform



