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Fig.1 Overall structure diagram of guided roller courier

sorting system
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Fig.2 Scanning device
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Fig.3 The upper packaging platform
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Fig. 4 Structure of flipping device
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Fig. 5 Structure of sorting wheel
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Fig. 6 Natural frequency vibration mode diagram of the first six orders of sorting wheel rack structure

il bl EACEE . R R S
WAL SRS HUARES FI LB A A A, a2 3L
HPRIG T Iz, SRR TR R 2 B R
R AR AN by, 2 SEARSE .
P B A BIRIFIE R, SR B S A1 A 5
AR, AESSHA I 8 P R T B B 5 HE R
RIS I S A T £ B P DL PRUE I

2 WELHAK
TERE B RHONITOL T, b T W27

A SR BHECR, OB AR A RO T A
ROHRACAE R R AT —Fl, A5G H bR kgL
B AR RN R 3 AR Y PR AR A
MR I AN BE I B B i e, IR REA AR
SERMNECRAS , IFHR 7 TAERCR ST Rtk
2.1 fRALEHER

TE 47 B I 3K 4 ANSYS Workbench H ] 455 B
DesignXplorer Xf #4517 ife, w0 2 it
ik 3 ARG 1A BAReR S, IR R E
A A5 R 22 (8] OC AR R R T AR A

- 58 -



DE EE, &
SRR RBENM G RFRIT SHEMR L

16120 AL TR 7 R

| Rt

e
1k
44

)

TSRS EEE

R
B7 fiitneE
Fig. 7 Flow chart of optimization design
22 BURFER
1) Bt
FHEE L F R pRash 2 A RO G BB . BHAR 25
PIARSCEE I SN IR 8 . BRI (P,)
1000 mm 55 FHFAREEE (P;) 20 mm fEoA SR,
YISO AR, B A5 TARTERE R A2
b, LB S AR A 2 BRI
2) LR
Ly A R BR A B8 o e P RE S B (BT

1 2

Bl MK ER ER
{H5 T BR{EST 50 1100

mm A1 900 mm, & ¥4 5’
BB | BRA 5 TR 5
{H4751°0 22, 18 mm, o
3) HAReEEL
A 7 T RS
HR A0 A S B A BOR:

8 BRGSHRTE
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Fig. 9 Parallel parameter diagram of design points for flipping structure optimization experiment
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Design and Simulation Optimization of Guided Roller Courier Sorting System

CUI Gongzhuo, GONG Xue, LIZe, LI Xinyan

( School of Light Industry, Harbin University of Commerce, Harbin 150028, China )

Abstract: In response to the low efficiency in the courier delivery industry, a guided roller courier sorting system
is designed to achieve intelligent and rapid sorting of courier parcels through the cooperation of the flipping structure
and the guided roller sorter. SolidWorks software is used to model the scanning device, the upper package area, the
flip structure, the sorting wheel structure and the overall structure of the courier transportation in three dimensions.
Modal analysis of the sorting wheel frame is carried out using ANSYS Workbench, and it shows that the thickness
of the support legs should be increased to ensure their stiffness. The optimal design of response surface based on
DesignXplorer module can increase the overall stiffness of the tilting structure and reduce the total mass of the structure.
After optimization, the total mass is reduced by 9.42%, which has obvious lightweight effect, and the strength and
stiffness can meet the calibration conditions. The system is highly scalable and the number of sorters can be flexibly
configured according to the sorting requirements. It can meet the needs of small and medium-sized courier companies
for sorting logistics and distribution goods, and has a broad market prospect and great promotion value.

Keywords: courier sorting; structural design; modal simulation; lightweighting
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