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附录 A 

 
图 A1  仿真信号时域图 

Fig. A1  Time-domain waveform of simulation signal 
 

 
图 A2  仿真信号的 ITD 分解结果 

Fig. A2 ITD decomposed results of simulation signal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

 
(a) 实验台结构简图 

 
(b) 实物图 

图 A3  直驱风力发电机组实验台 
Fig. A3  Test stand of direct-drive wind turbine 

 

 

(a) 时域图 

 
(b) 频谱图 

图 A4  风力发电机组主轴承外圈故障振动加速度信号 
Fig. A4  Time signal and its spectrum of vibration acceleration signal for main bearing outer race fault of  

direct-drive wind turbine 
 



 

 

 
图 A5  主轴承外圈故障振动加速度信号的 ITD 分解结果 

Fig. A5  ITD decomposed results of vibration acceleration signal for main bearing outer race fault 

 

 

图 A6  主轴承内圈故障振动加速度信号的 ITD 分解结果 
Fig. A6  ITD decomposed results of vibration acceleration signal for main bearing inner race fault 

 
 
 
 
 
 
 
 
 

 



 

 

 

(a) 瞬时幅值 

 

(b) 频谱图 
图 A7  内圈故障时第一个 H 分量的瞬时幅值及其频谱图 

Fig. A7  The instantaneous amplitude and its spectrum of the first H of the main bearing with inner race fault 
 

 

图 A8  主轴承滚动体故障振动加速度信号的 ITD 分解结果 
Fig. A8  ITD decomposed results of vibration acceleration signal for main bearing roller race fault 

 
 
 
 
 
 



 

 

 

(a) 瞬时幅值 

 

(b) 频谱图 
图 A9  滚动体故障时第一个 H 分量的瞬时幅值及其频谱图 

Fig. A9  The instantaneous amplitude and its spectrum of the first H of the main bearing with roller race fault 

 

 

图 A10  主轴承正常时振动加速度信号的 ITD 分解结果 
Fig. A10  ITD decomposed results of vibration acceleration signal from a normal bearing 

 
 
 
 
 



 

 

 

(a) 瞬时幅值 

 

(b) 频谱图 
图 A11  无故障时第一个 H 分量的瞬时幅值及其频谱图 

Fig. A11  The instantaneous amplitude and its spectrum of the first H of the main bearing with normal condition 

 

 


