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Simulation of multi-robot collaborative flexible disassembly of retired power battery packs
SONG Huawei, LI Jianghui, AO Xiuyi, TONG Zeqiong, HU Xiong, ZHANG Yuping

Abstract: The intelligent disassembly of retired power battery packs is taken as the research object. Based on SolidWorks
and RobotStudio, a multi—robot collaborative disassembly workstation is built. According to different operation scenarios, a
variety of end actuators are designed. Combined with the functions of 3D camera recognition and positioning, online trajecto-
ry planning, adaptive flexible clamping, etc., the disassembly process of the power battery pack, including removing
screws, grasping covers and taking modules, is accurately simulated. The multi-robot collaborative flexible disassembly op-
eration of the power battery pack is realized, which effectively improves the automation degree and efficiency of the disas-
sembly process, and has certain guiding significance for the development and application of intelligent disassembly equip-
ment of power battery packs.

Keywords : RobotStudio , retired power battery pack, intelligent disassembly, simulation
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Automatic control system of 5G base station air conditioner based on NB—IoT protocol
LI Daize , XIONG Shusheng , HE Genping

Abstract: Due to the requirements of the special working conditions, the air conditioner equipment of the 5G base station is
turned on all year round to maintain the normal working temperature ,and to ensure the normal operation of the main commu-
nication equipment. According to statistics, the energy consumption of air conditioner equipment in mobile communication
base stations accounts for about 46% of the total energy consumption, and the problem of high energy consumption of air
conditioner in 5G base stations needs to be solved. This paper designs a remote control system based on the NB—loT ( Narrow
Band Internet of Things) technology,and realizes the real-time monitoring , operation and maintenance of the 5G base station
air conditioner. Through the design of an intelligent temperature control system, the intelligent adjustment of the 5G base sta-
tion air conditioner is realized by using the dual-parameter decision based on indoor temperature and indoor—outdoor tem-
perature difference ,as well as PID control. The effectiveness of the control system is verified by Simulink simulation and ex-
periments.

Keywords :5G base station air conditioner, NB-IoT, remote control system, intelligent temperature control system,PID,Sim-

ulink
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Influence of installation angle on tenon bearing capacity
CHEN Jian,ZHAO Dan, YU Qiang

Abstract: Test pieces of tenon structure with different installation angles were established, and the influence of installation
angle on the bearing capacity of the tenon structure was analyzed by finite element calculation and experimental verification.
The results showed that,when the installation angle was 0 degree, the stress of the tenon and the groove was symmetrically

distributed. With the increase of the installation angle ,the eccentric load phenomenon of the stress distribution increased, the

local stress peak increased,and the maximum stress of the tenon structure increased.

Keywords : installation angle ,tenon,finite element calculation, experimental verification, stress distribution
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Analysis of abnormal vibration of the tail of an aircraft during ground driving
WANG Shaonan

Abstract: During ground driving, the tail of a certain aircraft showed vertical -lateral —coupled , low—frequency, large —ampli-
tude vibration. This kind of low—{requency vibration is easy to damage the structure of the aircraft. Based on the time—{re-
quency domain analysis and time—-frequency comprehensive analysis of vibration data, control system parameters and flight
parameters during taxiing and take—off, the abnormal vibration modes were located. The vibration law was summarized and
the mechanism of the abnormal vibration was studied. Combined with the analysis of the connection mode between the tail
structure and the rear fuselage , it was determined that the abnormal vibration was caused by the rigid body rolling mode sup-
ported by the landing gear excited by the propeller slipstream , which drove the tail to vibrate transversely at a low frequency,
and the coupling between the structure mode and the flight control system further aggravated the vibration. Finally,the safety
assessment was carried out and some suggestions were put forward to provide reference for solving similar problems in the fol-
low—up models.

Keywords : ground driving, low—frequency vibration, tail , propeller slipstream,flight control system
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BCHn #T R+ £ =M EFRSE R R T E o

EEE,FNE,H 0
(W T AT, /% 710100)

B ESFRITREMGBLE B3N THEFUFARZLE T ZOXE, ATV RITAREMGEIT TN, KX
A T =08 A 45 (Miura—ori) R+ T — AP Bt MR BCH, (Basic unit Cell with Hole) #4244, A THE TR F
kIR BN B A BCH, &M, # AHMAG AR T Z4B ARG FREfREmitt, EHIEHERE
R —4 AR B AT A FRGEZARRKEF 2T O AENERSES N FRAEAIRTEL LA
©, X 45 Z i@ RS LR AAIE BT A KBHIER,Y e R KA LR BT A 3 KRR,
Do AR Z S I E S MBI MAT A BT R A Y $hfe Z dhod T ibik A IR — A0 TALHAE T B AR
feik BRE R TY A 3% KR HTIE K, X dh e 6 7 B A R A R T A SR8 e g K,

KR IR BMAA EH REH

HE 525 TH123 SCHRARIAAD : A X EHE :1002-6886 (2023 ) 02-0022-06

Simulation and analysis of quasi—static compression mechanical properties and
impact characteristics of BCHn origami—based metamaterial
HUA Fuxiang,SU Lizheng, YE Jing

Abstract: In recent years,the energy absorption, lightweight and programmable characteristics of the origami structure have
received extensive attention. In order to expand the design space of origami structure ,an improved BCH, origami metamateri-
al based on Miura—ori principle is designed. Based on the Latin hypercube method,five sector angular structures are extrac-
ted. The quasi-—static compression mechanical properties and penetration resistance properties are studied by numerical simu-
lation. The quasi—static compression results show that there are great differences between the mechanical properties of the
same axis under different sector angles. The quasi—static compression mechanical properties of each angle in the Z-axis di-
rection are obviously better than those in the other two axial directions. The X—-axis and Z-axis support forces gradually in-
crease with the increase of the angle,while the Y—axis support forces gradually decrease with the increase of the angle. The
penetration resistance behavior of the sandwich core structure designed in this paper shows that the velocity on the Y-axis
and the Z—axis has the same change law ;the residual velocity gradually increase with the increase of the angle,and the bul-
letproof performance of the X—axis increases and then decreases with the increase of the angle.

Keywords : origami structure , metamaterial , compression, penetration resistance
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(a) BCH, 107 & H

(b) #rsA2mH
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