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Optical design of external drum thermal CTP equipment

WANG Shihao' , XIANG Yang', SHENTU Gongwei’
(1. School of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130022, China; 2. Han-

gzhou Dongcheng Technology Co. Ltd. , Hangzhou 311225, China)

Abstract: In order to solve the problem of poor plate-making quality caused by distortion and field curvature of the plate-
making lens of the external drum thermal computer to plate ( CTP) equipment, a low-distortion and low-field-curvature plate-
making lens optical system was designed using ZEMAX software. Tolerance analysis and experimental verification have been
carried out. The results show that the optical system is consisted of six lenses, the working wavelength is 830 nm, the field
curvature is less than 1 pm, the distortion is less than 0. 1%, and the modulation transfer function is greater than 0. 7 at the full

field of view of 200 lp/mm. All the lenses in this system are designed with a standard spherical surface, and the plate-making

effect is good, which can meet the actual plate-making production needs, and has a certain market prospect.
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Fig. 1 Working principle of external drum thermal CTP equipment
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Table 1 ~ Main specifications of external drum thermal CTP lens

specification parameter
wavelength 830 nm
reduce magnification 3.83
numerical aperture 0.1~0.12

180 mm~220 mm

conjugate distance

curvature of field <1 pm
distortion <0.1%
relative illumination >0.95
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Fig.2 Layout of optical system
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Fig.5 Diagram of field curvature and distortion
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Table 2 Tolerance requirements

the tolerance category value
radius 2N
thickness 0.02 mm
decenter 0.01 mm
tilt 0.013°
spherical and astigmatism
irregularity 0.2
abbe 0.5%
index 0. 0005
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Table 3 Result of Monte Carlo tolerance analysis

benign rate value
>90% 0. 53350854
>80% 0. 57671560
>50% 0. 63829413
>20% 0. 68124155
>10% 0. 69663692
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Fig.7 External drum thermal CTP lens

N W

-

K8 AhsaHE CTP ik iy 225 K

Fig.8 Installation drawing of the external drum thermal plate-making lens
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Fig.9 Whole external drum thermal CTP machine system
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Table 4 Main conditions and parameters of plate making and printing

type value
working temperature 25 C
relative humidity 60%
resolution 2400 DPI
laser energy 130 mJ/cm?
the rotational speed of the 900 1/min

photosensitive drum

photographic developer Hua Guang TPD-85

thermal CTP plate Hua Guang TP-IIX thermal CTP plate
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Fig. 10 Two laser dot width line actual plate making effect
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