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Structure Optimization of New Type Printing Cylinder Based on Orthogonal Test
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ABSTRACT: The work aims to optimize the structure of the variable-stiffness printing cylinder to effectively improve its
resistance to axial deflection deformation and improve the uneven distribution of printing pressure. According to the radi-
al load distribution theory of bearing, the equivalent support model of variable-stiffness printing cylinder was established.
The finite element analysis of the axial deflection deformation of the variable-stiffness printing cylinder was used to select
the factors that have great influence on the deflection deformation. The experimental group of variable-stiffness printing
cylinder structural distribution and structural size was established by the orthogonal test method. Extremum difference
analysis was carried out to judge the maximum deflection deformation of the variable-stiffness printing cylinder as the
evaluation index, and analyze influences of various factors on the axial deflection deformation. The degree of primary and
secondary and the law of influence were analyzed to obtain a better structural distribution and structural size. The results
showed that the thickness of the cylinder and the number of ribs had greater influences on the maximum deflection de-

formation of the variable-stiffness printing cylinder, and the reinforcement rib thickness and the mandrel diameter were
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the second; after optimization, the deflection deformation of the variable-stiffness printing cylinder was improved, and the

axial maximum deflection deformation was reduced by 10.2%. Reasonable improvement of the variable-stiffness printing

cylinder structure can reduce its axial deflection deformation and effectively improve the quality of the printed matters.

KEY WORDS: variable-stiffness printing cylinder; deflection deformation; orthogonal test; finite element; extremum

difference analysis
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Fig.1 Physical diagram of variable-stiffness printing cylinder
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Fig.2 Structure diagram of variable-stiffness printing cylinder
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Tab.1 Structure size of variable-stiffness printing cylinder mm
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Fig.3 Radial load distribution of cylindrical roller bearing
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Fig.4 Equivalent support model of variable-stiffness
printing cylinder
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Fig.5 Finite element model of variable-stiffness
printing cylinder
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Fig.6 Cloud picture of variable-stiffness printing
cylinder deflection deformation
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Fig.7 Axial deflection deformation curve of
variable-stiffness printing cylinder

BT IRBEIALIE L EER T A haR, ke
fHAZIE N 45.01 pm, 7 XK 8 42 Al EVR B4
Pt 52 B i 3 45070 o A TR 5 B0 it X388 P i 8 1 A2 T
fR/y, AKX IR 1 b ER BN #5252 B T
VK o e A48 SR vl hg 2 W J5E B T 1 i S A e Ak
"%

4 R REENRIE ML IS

4.1

P T 52 0 A2 T 2 B R 9 T e il A2 B 1 DR R A
Z, WRFEA TR SH SR A ss, A
o B 22 HE AT R, RAE ST BT A R B AT SR, B
SE 2% A PR ZR 5 0 A W RE B e 7R £ B8 it A2 P A A
JE, TR IR) R T A% A A — A B R 45 4 20 A D
FASRRAE, I, e 1E S i g vk ol o 1E 22 R M
KGR BEAT RGBT o 1 O A N
EVRR A B M AR TR EOR M 4 DR FIRBEE . 5
bR TR B K R VR R L AR R A MR
i ARG ) R R AL AR AN YRR, IR
TETR fA7 1 2 52 28000 B A 2R, BN 5 ARG,
BRI 25 N 2K UL 2

Tab.2 Levil of factors for orthogonal test
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Tab.3 Plan and results of orthogonal test
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Tab.4 Extremum difference analysis
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Fig.8 Orthogonal test effect diagram of maximum deflection deformation
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Fig.9 Cloud picture of deflection deformation of
variable-stiffness printing cylinder after optimization
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Fig.10 Deflection deformation curve of variable-stiffness
printing cylinder after optimization
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