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Modal Analysis and Optimum Design of Die Cutting Machine Printing Cylinder

Based on Workbench

ZHANG Qing-shan , LIU Qi-hong

(South China University of Technology, Guangzhou 510640, China)

Abstract: Modal analysis was carried out on printing cylinders using Workbench software to get dynamic fea-
tures and natural frequency. The main dimensions parameters of model were extracted to be design variables for

optimization analysis. The dynamic features and stiffness of the printing cylinders were optimized in condition of

reducing weight.

Key words: printing cylinder; modal analysis; design parameter; optimum design; stiffness

BEERLFTHNRRE, BREEZHMNAIATR
FE S REENBETENS 2 KE8EVBHEOIE,
HOHR &I S EVNMT 60 L -8V
g, HRREREIRINMmNEE28 T HREEE
FKAFENRIMRFOETTME, E£EZ 8IS Ansys Work-
bench N/ ZRERENRI BVEUINEIRIR B HITES
DITNREONIORT , ERERENFE T, HNEH
NIEN ISR

NI RSHIESESRSBINE TSR
M, B8R EZ BRIV HIS B A REIF BRI
MR AT EH T T ASE MBI N BHR.
BRENTFHT T REDN o) 8YE = D47 R LY b
7, XN REINEROHT T BRIT O, (B2 S
BEDN IR DTV R B, B8 RE 5 AREDA B al M
S, 00 3T SEH RSN EIRl@RE8VFE.

WA HEF: 2010-10-08
E2WBR: " AARHT 2009 4 E KL I (2009A080202004)

B SRS, B 3 AU A o) S IR A < [B) 691% 3% B8
LR T SNE SR, Rk 5 REINOICERRE
Mo

BRIER—ELeRIEAMEIRIE S 8T ik
TR, ZE2G8RZEBTAZN RALWAZ,EBH
IMBELID BB AEE ., Ansys Workbench 257 —1{
8 CAE DHTMEANN BY &, K&t h B k&
T — 1K, &35 Design Modeler #81& T B Design
Simulation 2347 T &2 &) Design Xplorer {i{K D L
B gMETES O GBI DT F 2P s) N3
DT IRIZFEE DT o

1 BERESHHELFRFHE

EIRIREEZ BRI INEF0=RA 3 88010

EERE A RPN 1986 —) . 55 IR BT & N, A g B R4 M A SR e 07 i Bt S w0 A
BWAEE : XU 1966 —) . 55, TLPYRE R, AR g B K27 B 24 , BT ST 7 1) o B0 3 B vk S L T L i H S AL B HoR (8L

AN 5 AR



FRPRINAE £ T Workbench RREUIHLED ¥R 7 59480285 0 S AL AL BT

B, SBHBREE—R, ASDHORNTE, &
RENHHTR BT RE DR T, A8 S S
SNEIEIY add material J— DR, EERETER N
1. MPEDRIEE solidd5 B JT, solidd5 B =4 /\

0 500 1000

1 BRI AT A9 A BROTAE 2 (mm)

Fig. 1 Finite element model of the printing cylinder
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Tab.1 6-order frequency of printing cylinder
MR /He
LB 2B 3B 4By 5K 6B
94.118 94.147 117.34 234.85 240.35 240.44
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Fig. 2 The deformation curve of

the outer tube in length direction
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Fig. 3 Simplified model of the printing cylinder
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Tab.2 Comparison of spacing, quality, and deflection

before and after optimization

FiE BAE EEE [E SMANE NG

/kg /mm  x;/mm z,;/mm x/mm x,/mm
PEALHT 815.53 0.034 082 500 500 363.4 60
ALJE 795.92 0.033 630 451.5 522 364 58
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Tab.3 Comparison of frequency before and after optimization
W%/ Hz
1B 28 3B 4B SBr 6B

EALTT  94.118 94.147 117.34 234.85 240.35 240. 44
fifb)s  94.78 94.81 118.31 231.11 240.55 240.68
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Fig. 4 Relation between outer tube diameter and mass
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Fig. 5 Relation between outer tube diameter and deflection
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Fig. 6 Relation between inner axis radius and mass
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Fig. 7 Relation between inner axis radius and deflection
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Tab.2 Test results of the properties of diesel oil fraction

E| Fidets KMgER KRk
WRESE/ N AKT 0.2 0.020  GB/T 380
74
AINT 7 5.2 GB/T 258
/(mg KOH « (100mL) ")
KERAPE/ % AKRTF R i GB/T 260
LI 2% B x x GB/T 511
EHEFEQ0C)/(mm?> s ') 3.0~8.0 7.1  GB/T 265
BE/C O AET 0 —5.6 GB/T510
WA /C AMETF 55 59 GB/T 261
TAKE AT 45 54 GB/T 386
Hithe
SONERIE/C AET 300 265
GB/T 6536
90NFEKIRE/C RET 355 330
OSUHEKIRE/C AET 365 347
W20 °C)/ (kg m ™ *) ] 780.2 GB/T 1884
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