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CHARACTERIZATION OF WIRELESS ACCELEROMETER
SENSOR AND ITS INDUSTRIAL APPLICATIONS

ABSTRACT
The basic idea of this paper is to characterize wireless MEMS capacitive accelerometer sensor based on their field of applications. The selection of accelerometers are difficult for certain applications, that demands the sensor to be mount on rotating platform, higher value of g, sensitivity, and wide bandwidth of operation. Whenever higher sensitivity is chosen, the short fall is in the range of g and the bandwidth of operation. This is a serious issue with the sensor as far as industrial applications i.e., ball mill and sag mills are concerned. There is a misconception of using higher value of g (approximately around 500 g) with lower sensitivity in ball mill that is justified in this paper. Generally, the internal frequency of vibration of the ball mill is unknown, and the vibration due to impact during grinding is also random due to non uniformity in the grinding action inside the mill. For such an application, random selection of sensors can mislead the data acquisition and interpretation process. The perplexity of the application demands the characterization of accelerometer, when they are mounted on rotating platform. In this paper the sensor is characterized in mechanical testing lab using lathe machine and later on the same sensor is subjected to measure vibration of the industrial ball mill. Further, the data is transmitted using Zigbee (IEEE 802.15.4), and the RF signal losses during rotation and transmission are also taken care to avoid the high frequency losses due to multiple reflections. Finally, the vibration signatures obtained during experimental phases are analyzed using Fast Fourier Transform (FFT) to characterize the sensor at different operating speeds of the lathe machine.

INTRODUCTION
Sensors have broadened the scope to understand the natures and its phenomena. Characterizations of sensors are important before they are used for any application. The accelerometer sensors can be classified based on technology i.e., resistive (it includes-strain gauge, piezoresistive, micro-machined and thin-film), capacitive, fiber optics, servo balance, vibrating quartz and piezoelectric. The design and application of these sensors are different and it depends on the sensitivity and bandwidth requirement for a particular application. 

The sensors are used to study transient and dynamic characteristics of machines, position of mobile platform, vibration and tilt measurement in rockets, vibration measurement in ball mill, human motion measurements, earth quake measurements etc. Some of the sensors are meant only to monitor dynamic response (shock and vibration) and some are meant for both dynamic and static (tilt) response. The purpose of accelerometer sensor is to measure the vibration as well as tilt, but one cannot stop it to measure any other parameters (exist due to coriolis forces). Once design and fabrication of the sensor is done then it is characterized and validated. But, the characterization may not fit into the application of different users (Ball Mill and Sag Mill). For such applications, the sensor must be characterized independently before subjecting it into the real time industrial environment. 

This paper studies and investigates time and frequency response of the sensor under stable (least vibration) rotating environment using acquired vibration signature. When the sensor is subjected to rotation as well as external impact (during application phase), then the frequencies obtained would better be used to differentiate the effects due to rotation and vibration. A tri-axis wireless (Zigbee Based) sensors (ADXL 210, ±10 g range and sensitivity of 100 mV/g) is used for the experimental verification of the sensor through signal processing means. After successful analysis of the vibration signals of the sensor, it is subjected to real time field testing in industrial ball mill to acquire impact signals.
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HARDWARE USED
1. ZIGBEE
2. ACCELEROMETER SENSOR
3. ACCELEROMETER
4. MICRO CONTROLLER
5. POWER SUPPLY
6. 16x2 LCD
7. PERSONAL COMPUTER
8. BUZZER

SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER
3. TERMINAL WINDOW
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