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High Precision Synchronous Acquisition Method of
Multi—channel Vibration Sensor

LIU Peng, WANG Qian, WANG Xi-quan,LI Peng-bo
( Test and Measuring Academy of China Ordnance Industries,Huayin 714200, China)

Abstract; The force of complex structure is complex when it is moving at high speed, and the forces of sub structures are coupled with
each other. High precision synchronous acquisition of multi — point vibration data is quite important for mechanical simulation and
simulation consistency analysis of structure. In order to meet the high - precision synchronous acquisition of vibration data when the
structure is moving at high speed ,based on the design idea of AD7656+FPGA , we use the main control chip FPGA to generate a group of
acquisition control signals,and control eight AD7656 to ensure the synchronization accuracy among them. At the same time,in order to
improve the read back speed,three DOUT output mode is adopted , which greatly reduces the resource requirements and wiring difficulty
of FPFA. 48 channels of vibration sensor data collected at the same time are compiled into a data frame according to the telemetry frame
format to form PCM code stream, which is sent to the telemetry ground station in real time through the telemetry transmitter,and the data
is displayed and stored in real time through the telemetry ground station: A high sampling rate data acquisition device is used to collect
trigger signal, chip selection signal and eight ad clock signals at the same time. By comparing the phase difference of the first clock signal
after chip selection signal ,the synchronous acquisition time accuracy between eight AD7656 can be measured. Finally,the multi—channel
synchronous acquisition time accuracy is less than 1 us, which can meet the requirements of system design. This method has been applied
to the related test.
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