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Design of laser scanning optical systems for computed radiography
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Abstract: A new high-performance laser scanning optical system for the Computed Radiography(CR)
with a spatial resolution of 10 Ip/mm was designed. In view of the performance difference of scanning
methods, a scanning arm composed of a pentagonal prism and a scanning object lens was presented to
replace the FQ lens,and then a circular imaging plate was presented to implement the transport mecha-
nism by bending film movement. As the scanning arm can collect synchronously luminescence as a re-
ceiving device,the system designed by this method has a simple structure and good performance. The
effect of spot sizes on resolution was analyzed and the results show that the smaller the spot size is,
the higher the system resolution will be. Many factors effecting on the spot sizes were analyzed in this
system,and the dynamic performance of the scanning arm was simulated by using the finite element
method in high speed rotating. Furthermore, the influence of an incident light out of the vertical inci-
dent flat of pentagonal prism and pentagonal prism displacement errors on the spot sizes were calculat-
ed, and the calculation reveals that the largest change of the diameter for the spot sizes is 0. 07%,

which proves that the system has good tolerance and practicability. Experiments were carried out to
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verity the performance of laser scanner,and the results indicate that the images obainted have good

visual effects and can meet the requirements of industrial inspections.
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Fig. 2 Configuration of laser scanning optical system
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Fig. 3 Relation between spot size and information
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Fig.4 Finite element meshing of scanning arm
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Fig. 5 Effect of motor rotation speed on deformation
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Fig. 10  Sketch of displacement error of pentagonal

prism

A b B A T e 25 DA A A R 2
BECANE 11 o) s AR BN AL A, A
AAs G N ik R B A A AT SR R B R
TGN 1wy AR L2 s 5T, IV o
ST .6, .0, 20 B0 AR I fA 25 . TLfAHE
BES B AL bR E A — R, MR ARBEAFERE
REML.OX, Y, Z, MlOXYZ I R E S, 4
NSRS B TR 24T T X Bl 1A b B 4%
Z A WU INEE S SR OGER Ty ) AN 2 U L T LA
A UAE ER B 5 Z W moh k. T 5
B REFRIR A HMARESE Y Wi p fi)a . i
28 X, Hh% o Sl

11 Fi AR I 2 ] A AR A8 Ak

Fig. 11  Coordinate transformation of pentagonal prism
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