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Flexural Deflection Analysis and Structure Optimization of Guide Roller
in Gravure Printing Machine
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(1. Xi’ an University of Technology, Xi’ an 710048, China;
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ABSTRACT: Objective The guide roller is an important part to ensure the stable transmission of the printing web in
gravure printing. Bending deformation occurs in the roller due to the web tension and the gravity of the roller. Flexural
deflection analysis and structure optimal design were developed in order to improve the follow—up property of the guide
roller. Methods According to the guide roller’ s own structure characteristics, the guide roller was simplified to a
continuous beam model based on Ansys software. A spring element was used to simulate the effect of the bearings. Rollers
with different wall thickness were analyzed. The relationship between printing precision and the roller deformation was
analyzed. Results A multi-body combination finite element model was established for flexural deflection analysis. When
the radius of the guide roller was ¢ 120 mm, the length of roller body was 1100 mm, the length of the shaft head was 110
mm, the wrap angle between the web and the guide roller was 90 degrees, the wall thickness of the guide roller was 4.5 mm
in engineering practical use. Conclusion The maximum deformation occurred in the middle of the guide roller in axial

direction. With the increase of wall thickness, the deformation value increased. The effect of wall thickness on the bending
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deformation of the guide roller was obvious. According to the results of this paper, the follow—up property of the guide roller

was improved after optimization of the wall thickness. So the web transfer quality could also be improved.

KEY WORDS: guide roller; web; finite element analysis; flexural deflection
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Fig.1 Gravure printing machine

= =6 W6 gapg
BV EDRR O EDAR

2] 2]

Wk

B2 MR AN T
Fig.2 Schematic diagram of web handling
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Fig.3 Guide roller and its parts
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Fig.4 Finite element model of guide roll
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Fig.5 Schematic diagram of film tension and the guide roller pres—

sure
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Fig.6 Finite element model of boundary conditions and loading of

the guide roller

22 ZEIRAIEMER SN

X ABE IR A 4.5 mm S [ ERFEAT B HITAE I 2047
PR BRI ASTE 2 LI 7

m

EEE——cce— s m—
-0.169E-12  0.114E-04  0.228E-04 0.341E-04  0.455E-04
0.569E-05  0.171E-04 0.285E-04  0.398E-04 0.512E-04

K7 SRR e =K
Fig.7 Deformation nephogram of guide roller after flexual defor—

mation analysis



$35% 45134

Lh A MR EN R AL S [ 4R A B il A2 704 L 45 Ak 103

Hy P 7 W], S 1) R A R AR IR & A A AR AR v ]
Ak, I 1 W AR RS o P O ELE R AT, S ) R
KA RS S e e SR AR v ) o7 B Ak, L AR T (il 25 e J=
(18 388 o T AR, M AR BE T Sy 4.5 mm B, AR TEAH Ry
51.208 wm; fEARBEIE K 4.5 mm 1Y 5 17 38 A0 B2 ph AR T2
i 2k LA 8.

5.039

£ TN
£ 4782
o 4524
S 4266
X 4.008
é 3.750
3.492
R 3034 / \
\
/ \

1‘\;—1 2.976
= 2718

2'4600 022 044 066 088 1.1

AR A3 /m

K8 SRR ALIE Mk

Fig.8 Flexural deflection curve of guide roll
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Fig.9 Mutual location relationship of the web and the roller
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