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Automatic centering of laser particle
size analyzers based on four-quadrant construction
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College of Precision Instruments and Opto-electronic Engineering , Tianjin University, Tianjin 300072, China)

Abstract: As the manual centering of laser particle size analyzers is slow operation and difficult to be
adjusted, this paper presents an automatic centering method for the 50-channel photo detector based
on a four-quadrant detection unit. According to the different positions of the detectors, the process of
automatic centering was divided into pre-centering and acute-centering. When the laser beam was out
of the sensing range of the detector, the system carried out a pre-centering based on the special struc-
ture of the detector; When the laser beam could be sensed by the detector, the system undertook the
acute-centering according to the photocurrent intensity from the detector to determine its motion direc-
tion. After transition from a pre-centering into the acute-centering, the variable step was used to ob-
tain the best cut-off condition of the automatic centering system by comparing the centering accuracy
and centering time. Furthermore, the designs of software and hardware of the laser size analyzer were
completed and the reliability and accuracy of the system were verified. The results show that its reso-

lution is higher than 5 ym. Finally, the method was used to test standard particles, and the data after
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automatic centering meet the requirements of calibration specification for static light scattering particle

size analyzers.

Key words: laser particle size analyzer;automatic centering; photoelectric detector
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Fig. 1 Structure of new photoelectric detector
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Fig. 2 Flow chart of automatic centering
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Tab.1 Consuming time of acute-centering

(unit s)
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Tab. 2 Final steps of acute-centering (unit:pm)

- A
FRIKK N=1 N=2 N=3 N=4 N=5
1 0 .25 2.5 5 5
2 0 .25 2.5 5 2.5
3 0 2.5 2.5 2.5 5
4 0.6 0.6 2.5 2.5 5
5 0 0 5 5 5
S K 0.6 1.4 3 4 45
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Fig.4 Luminous energy distribution of 27 standard particle
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Measurements of three standard particles

IURLAE

1% 0% 3%

P4 {E/ pm

4444/
% {1/ pm
X B2/ %

28 51.
30 50.
23 51.
.27 51.
.53 51.

.73 0.

51
43
37

103.51
104. 54
105. 34
10 104. 46
11 104. 19
01 0. 26
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