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Structure Design and Flexural Deflection of New Type Printing Cylinder

LI Chao, YAO Qi-shui, XIANG Lei, YUAN Qiu-wei, YU Jiang-hong
(School of Mechanical Engineering, Hunan University of Technology, Zhuzhou 412007, China)

ABSTRACT: The work aims to propose a new type of structure design and study the flexural deflection of printing cyl-
inder. From the structure design of printing drum layers, rules on flexural deflection of regular printing cylinder were
studied. The structure design method of variable stiffness printing cylinder was presented. The deflection and the quali-
ty changes between regular printing cylinder and variable stiffness printing cylinder were analyzed. The maximum de-
flection of 1.85 m and 1.05 m regular printing cylinders were 0.052 mm and 0.0181 mm, respectively; the growth of de-
flection was 49.4% and 52.5%, respectively. After considering gravity, the decline of deflection of 1.85 m and 1.05m var-
iable stiffness printing cylinder was 23% and 21%, respectively. Compared with regular printing cylinder, the decline of
quality was 16.3% and 9.9%. Variable stiffness printing cylinder can avoid the casting defect of regular printing cylinder
on restriction of printing performance, and control quality of cylinder effectively, while significantly reduce the deflec-
tion.
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Fig.1 Cross-sectional view and three-dimensional model of
regular printing cylinder
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Fig.2 Finite element model of regular printing cylinder
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Fig.3 Flexural deflection nephograms of 1.85 meters regular printing cylinder
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Fig.4 Flexural deflection nephograms of 1.05 meters regular printing cylinder
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Fig.5 Flexural deflection curve of regular printing cylinder
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Fig.6 Model of variable stiffness printing cylinder
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Fig.7 Finite element model of variable stiffness
printing cylinder
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Fig.8 Flexural deflection nephograms of variable stiffness printing cylinder
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Fig.9 Contrast of flexural deflection curve between regular printing cylinder and variable stiffness printing cylinder
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