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Optimization Design of Corrugated Roller Convex Curve Based on Finite
Element Analysis
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ABSTRACT: Objective To study high speed corrugated roller work in complex stress conditions in the dynamic
behavior degree of camber. Methods By methods of theoretical mechanics, the mathematical model of the corresponding
upper and lower corrugator roll was established, and the corresponding convex curve equation was introduced. Ansys was
used to simulate the working state of the corrugated roller and establish finite element model to analyze force on the
corrugated roller load and geometric constraints. The convex values and 6 groups of corrugated roller gap values were
compared before and after optimization. Results The results showed that the convex value of the upper corrugated roller
was maximally reduced by 31.1% after optimization, and the convex value of the lower corrugated roller was maximally
reduced by 43.7% after optimization. For all 6 groups of mesh corrugated roller, the convex clearance was decreased after
optimization, indicating that the force on the corrugated roller itself was more even after optimization, the corrugated board
produced was of higher quality, and the resistance between the corrugated rollers was decreased, the service life of the
corrugated roller was prolonged as well. Conclusion Optimization design of the convex curve of corrugated roller led to
the concave shape of the upper corrugated roller and the convex shape of the lower corrugated roller. Data comparison based
on the finite element simulation showed that the research method was reasonable and reliable.
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Fig. 1 Force on the upper corrugated roller

BT R R AL A R SR R 3, Bk
FURR SRk b AB BE . CD BESME R Dy oA R dy B
PRt N B TR TR BC BRI 4N D, N do

AR, Fy
mew K TMT I F .
] SRS ﬁ%:‘
AR R AR AR L
T
SR,

K2 BRI

Fig. 2 Force on the lower corrugated roller
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Tab. 1 Theoretical calculation of the value for the upper and

lower corrugated roller

FURSRRS 5 Limm B ECARH R 81 /mm T ELAEH R 8 /mm

2500 2700 0.49 0.10
2200 2400 0.34 0.08
2000 2200 0.24 0.06
1800 2000 0.17 0.05
1600 1800 0.12 0.04
1400 1600 0.08 0.03
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Fig. 4 A complete model
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Fig. 5 Entity model and mesh of the optimized corrugated roll
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Tab.2 Finite element calculation of convex values of the up-

per and lower corrugated roller

AR B Limm  EFRCBS @ 65 /mm TR 6 /mm

2500 2700 0.3375 0.056 35
2200 2400 0.3342 0.045 68
2000 2200 0.2256 0.038 06
1800 2000 0.1534 0.034 59
1600 1800 0.1017 0.030 47
1400 1600 0.0611 0.027 23
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Fig. 6 Comparison of convex value of the upper corrugated roller

of 2500 type before and after optimization
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