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Analysis and Optimization of the Main Shaft Device of the Carton Production
Equipment Based on Workbench

DONG Yang, DENG Yuan-chao, HUANG Jing-kang, ZHOU Sheng
(Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The work aims to study the method to control the error precision in the process of carton production with
the main shaft device of carton production equipment as the research object. According to the analysis on the process re-
quirements and structural features of the main shaft device during the carton production, the key parameters of the main
shaft model were extracted as the design variables. The static stiffness and mass parameters of the main shaft device were
optimized with the response surface optimization and topological structure optimization modules in the Workbench soft-
ware. The results of optimization, which were applied to the production practice, not only improved the static stiffness of
the device, but also reduced the mass of the device. The error precision of the carton production was also controlled within
0.2 mm. A new method is provided for the design and optimization of the main shaft device of the carton production
equipment.
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Fig.1 The structure model of the main shaft device
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Fig.2 The simplified cantilever beam structure
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Fig.3 The model and loads after simplification
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Fig.4 Adding loads and constraints
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Fig.5 The displacement of each unit of the main shaft device
along the y axis in the case of the device under static load

&S AT, FESTARFTINGE 7 1 2 F7 ) b,
T B xOy -1 A BT 57 B (BUBR S, 76 7 M (4 T e Ab 6
Bk, H A5 y iy meIfiEs sy 55 0.4027 mm,
ZEE R TS %003 mm BYEOR . 7ESEPR TAE
W, A Sy BT AR sa BBt TS 5UE, FH
h AL ZE RGBS A

4 SRR UEREIE

HFULEFWMEEN TSR, FIH Ansys
Workbench B0 Ak 5 THAR B X s /7 47 kst , DLik
FINIEERT SR, HAECRIEREE B 2508 T i
41 MRURIEFRSEHEERE

TEW R RIS T, d dEMEE 1)

RERAE B, WA BT BT 1 DRI R, X
AT G AL, BRI B 2 454 . 42 = pLA
ZEFRA 0 W EE AT DR AR JLI R i« 38 R 1)
TR 5 A AR 1 SORES B 5 2R T 22 55 SORSE 55

E SN S U R AT) N UK Ty T PSR AT TN DO
WO JBE 80 52 T 5 A, i 353 14 9 RS ke AT R
o IR EANE RSEILEL 6a, HRAEI T AL
A EE SR RN AL A5, ULIET 6b, Horh i A5
JE 9 10 mme RRIUAR S B0 0058 575 64 S8 B2 by FIE BE Ay,
XoF W BE 52 M A

b2

I

h/2

b
2 b2
a JRE5H b £EFEnaE

Ko namfishe

Fig.6 Overall dimension of the reinforcing rib
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Fig.7 Cantilever beam structure model with two different
section shapes
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Tab.1 Comparison of the sizes and displacements before and after optimization of the rectangular reinforcing rib
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Tab.2 The comparison of the results of finite element analysis between rectangular reinforcing rib and L type reinforcing rib
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