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Abstract. Using single point diamond knife and quadratic general regression rotary unitized design 
to do cutting experiments of special crystals (KDP crystal), and using acoustic emission technique 
to collect signal of KDP crystal with different surface waviness, measure and analyze the test results. 
By frequency domain and time domain analys is, it can be obtained that150-200KHz can be a 
characteristic band to monitor KDP crystal surface waviness online and mean-square value can be 
used an important time Domain feature to monitor the process of KDP crystal surface 
wavinessstatus . 

1. Foreword 

KDP crystal is an excellent non-linear optical element. Currently, large-caliber KDP crystal is 
the only optical crystal materials can be used as inertial confinement fusion system of high power 
laser driving means the Pockels cell [1]. Surface roughness, surface waviness and transmitted waves 
are large caliber KDP crystal 3 hardest to achieve technical indicators [2], and the surface waviness 
is the most complex factors, indicators of the hardest to control. After the use of the KDP crystal 
SPDT technology for processing, on the machined surface along the cutting path will form an arc 
tool marks, It will add a small scale periodic disturbance before transmission wave of KDP crystal, 
this small-scale phase modulation is nonlinear-growth noise source of strong laser , it is easy to 
form self-focusing damage in a high-power and is necessary to be suppressed . Therefore, line 
monitoring for surface wavinessstate in the processing of KDP crystal to guide a great significance 
for the actual processing. 

2. The introduction of acoustic emission technology and signal acquisition. 

The principle of acoustic emission technology 
Detection principle of Acoustic Emission is shown in figure 1. Elastic waveemitted from 

acoustic emission source will reach the surface of the pick test workpiece eventually through media 
and lead to mechanical vibration on the workpiece surface.[3]A sensor mounted on the surface of 
the workpiece will convert the detect transient displacement into an electrical signal,then through 
the Acoustic  

Emission system, the electrical signals is amplified, processed, recorded and displayed, the will 
be formed specific parameters and waveform data. Finally, the data will be processed and analyzed 
to obtain Acoustic Emission characteristic of material. 

Using AE technology to collect and analyze the Acoustic Emission signal of surface waviness 
for KDPin different state,then get the mapping between AE signal characteristics and surface 
waviness,thus judged the state of the surface waviness when processing by the AE signal . 
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