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Structure design and optimization of large-capacity high-speed countercurrent
chromatography separation column

CHEN lJianfeng, CHEN Haijun, YIN Qin, YIN Guofu
(School of Manufacturing Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract: In order to obtain high-efficiency, rapid and large-volume separation effect, a large-capacity high-
speed countercurrent chromatography separation column scheme was designed. The ANSYS Workbench is
used to build the finite element model, and the static analysis and modal analysis are carried out to verify the
rationality and practicability of the design. Using the response surface optimization tool, the three key
dimensions of the separation column are selected as the design variables. The equivalent stress maximum, the
total deformation maximum and the model quality are used as the optimization targets. The condition
constraints are set on the optimization targets. After calculation, a more reasonable separation column structure
is obtained, and then the fatigue analysis is performed calibration. The whole analysis process ensures the
reliability of the structural design, which provides a reference for the subsequent structure and optimization
design of the high-speed countercurrent chromatography.
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A:Static Structural

Static Structural

Time: 1s

2018/7/23 A— T4 13:28

. A Acceleration:22 000 m/s>
[B Standard Earth Gravity:9.8066 m/s2

. Cylindrical Support:0 m
. Cylindrical Support 2:0 m
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A:Static Structural

Total Deformation

Type:Total Deformation
Unit:mm

Time:1

2018/7/23 F— T4 13:35

0.11992
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0.085655
..._ 0.068524
- 0.051393
s 0.034262
I 0.017131

0 Min
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A:Static Structural
Equivalent Stress
Type:Equivalent (von-Mises)
Unit:MPa

Time:1

2018/7/23 FW— T 1
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P4-Geometry Mass ~ P5-Total Deformation Maximum P6-Equivalent Stress Maximum
Output Parameters
7 EEREURE

1.P4-Geometry Mass
2.P5-Total Deformation Maximum
3.P6-Equivalent Stress Maximum

Response Point ——

E8 mRWE
®S5RERITR

28 Z35 0 B 1L 3.2 i3
Pl 82.667 82.019 81.371
P2 2.108 4 22725 22139
P3 12.922 12.84 12.996
P4 8.1103 8.124'5 8.1422
P5 0.150 22 0.150 24 0.150 99
P6 488.16 489.10 489.83

TN o MWEERAS N, ARG 43 B Ak fe RSN 1K
R AR, A7 489.65 MPa, Ji /b T 4.94%, {5 i 2L
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SR L35 55 LG 0 Ke A, BRLBE R A T 55 40 HT o
ST, S BEAE R B SERN 1 B e S s
b, BIREESUN 489.65 MPa &A= 7 A M vhrydh
e, FTREESS 2 R ER 12 B i SRR B, XA
AT 5T AT . A B LG AR 40CeNi
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A:Static Structural

Total Deformation
Type:Total Deformation
Unit:mm

Time:1

2018/7/23 Bf1— 1
0.15 Max

0.13333
0.11667
0.099999
0.083333
0.066666
0.05
0.033333
0.016667
0 Min

() AT

A:Static Structural
Equivalent Stress
Type:Equivalent (von-Mises)
Unit:MPa

Time:1

2018/7/23 B H— T4 1
489.65 Max

435.25

1426.45
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~ |163.24
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(a) 9% 55 F A
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Safety Factor
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