7
%,
S
o CHIPEAMTIMLHIREE) KTl P

il fﬂz L) AR E:

MACHINE DESIGN AND MANUFACTURING ENGINEERING ~ CN32-1838/TH

© i [E R BAZ DT o (HRERLCMIT (k) Bl ) WORIATI

2023428 & 2,ﬂﬂ(FHlJ ) #52% RE47T1H 7 FERFEE

Il! él %"E!q Illml‘!‘;? I"I m!.; :.*. |_|! I1 b

0 2>

™
o L
S S —— — S — T
i : = | G sl gl




put it 5 4lE LA

tH AR
%RiE

(AT

RERE

B 2R R G AT BR A ]

R L AR K

TLIRAE BB 7T BT B AT BR AT W

5 7R R R R AT BR A
CHUBRBE 5 ) 3 TR ) 2 4
#oo Gk BIRUHTRKULES 445 5
g %4 210012
i 48 H 025 -52409751
mie@ vip. sina. com
jsjxzz@ 163. com
3% #8025 -52409751
025 —52414358
jsjxzz@ 163. com

jsimr@ 126. com
f&  H  025-52408730

K Hzk
- | SR
& Ok

oSk EORUIMG

ARG REL

BH B H R

=

=

3 [ AAMA T R AT

R AT ILHREMTIEATR

iT W A4 HHE R (BT

& 47 HEEREA RS A
(4637 399 {5 46)

12.00 JG

=

0

EFRRAETF]S  ISSN 2095 - 509X
ERN%—F]S CN 32-1838/TH
T EZigiES 32010000079

BB &

£ 5 28-220

HARRFE 2023 4E2 15 H
ENRIBAGL st LR RN S VA PR ST A A
FlZEREME 5 1512690 5

B R
2023 4F2 H 5525 2 WI(EEE 471 1)

® T - EFSHMNBAEAR
FARILENE REACA AR5 [ EAARVEBOR I & 5 B 255k
....................................... Bﬂj {&’j(‘['/i\ﬂg’ﬁ V&%(l)
B — FLRETR & IR B R LI A BRI veevveerrneernneesnennnnes
....................................... 2 g ,@g$’¢f5m| %(9)
SERA MM LM B B B3 BT BT +-eveeeeeeeee
...................................................... ‘{EEI%jLFF,gK E( 14)
0 HFHRITEHE
T A 75 B BE AT BT SIRIGTIEGE < veervveerveeerneernneasnenanns
....................................... %1$1=§’5F‘; %ﬁfﬂé%& i“T{“F(zo)
ML AT TR ) T R A - 2 H B 3L (26)
FEF Plant Simulation 5 HT RERAR Az = B ARAL BT ovevremeennens
....................................... ﬁ%%zr, %Z{ij{,%ﬁ%% %(30)
® HEERIERAK
m%ﬂ:ﬁ?&ﬂui mé(@@%%é@ Wﬂi&#%‘féﬁ*ﬁ ...........................
....................................... FESCH, L8, TEARAE 5 (34)
S T RSB R P LT IE L evvvveeeeoeceneeneeos
.......................................... Hj"zi"&ﬂﬁﬂﬂ ’iéF{;:t%E1'(39)
SLT BP MR ZE [ ETLEGIRIRI veevvveernreemrneemnneeenneeanns

® Hl|mAKR
BT HGHIR AR T IR 108 B8 42 (B) T A DL A AR A - -ee e
....................................... ﬁ §,$R%EEI,EJ 'ﬁ—*’fﬁ(s])
FETRIEBE LN T HLES N BERERR LA BT e eeee e FEH4(58)
TR 2 IS TOE I R G T o oveeeerererre e
.......................................... gﬁ 1'42’%7[:$+’,+4ﬂ E}Z(63)
® MEMRIZITEHIERA
R WML R G0 AP FRBATESE - W 81,0k 1 (67)
BT RS K 5 D L AL I +ovvee oo
....................................... EKRLED%’{/?\ )E]’§ ﬁ%%(7])
T ) S A R AT B BT BT Al oo
....................................... }ﬂg i,ﬁ%%@(’%tﬁgﬂg /:“?(75)
o FERWERAMLEA
SEF H L S B Y B T A L B REF 5 eeeeeeeeeeee
....................................... %ﬁ%’ﬁﬁﬁﬁ’i%ﬁ %(79)
HEF AVR MR B FLTE AR B R A R R Gy oo
....................................... B ﬁ’ﬁﬂ%ﬁ’rﬁj %%(83)
® WEISHI EMER AR
ST GNSS 1) Z PO VRS ST B RTFSE oovvvvoeeenooos
.......................................... l}$ ﬁiﬁ)ﬁ%i,gg 1%(88)
® NHAWMR
ST 2O T W I 0 B B B SR BEE e
.......................................... é—% %,9& ﬁi’§§&(93)
%ﬂ:ﬂ(fﬁﬂﬁlﬁﬁmﬂﬁﬁﬁ*ﬁTu%&@ﬁﬁ G ceeereeernee e
....................................... 3@[3 E],Z}E @I,?K}Z%%(98)
%ﬂ:i%jk{tﬁ@%gﬁﬂ%fgﬁﬁ;{ ..........................................
.................................... B RN BRITS 45(103)
BT BRI S GA - LSSVM 1 IT i& 4k WURR BITAL R GE oo
............................................................... ﬁ%%(107)
AT UHMWPE S B UV AR A IRBRAFTE ooooveeeeeeeeeseeeeens
.................................... gllg 4[%’9{{%5?’}3}4 T@%(llz)
G 2 3k i 2R B Ul X ) 3 B AR SRR e e KOB(117)
FETHUE R 0 215 B R BB TR AR ST R GE oveeeeeeeeeeee
.......................................... %1&{57@iﬁﬁ’3{§ %(122)
ST AL MR GBI YL FGE +oevvvv oo
................................................ H_ E}E’%BH%%(127)
® TIiEHFE

JEPENEIFAC CAPP SEIPRFRE BETH L ESLAh A IR R 55 -
.................................... lz/z'ﬁ ,jc-_;,’ﬁ %‘r’ﬂ\%ﬁi %(131)



[ Rz D B F
R ERGE X Gt R T
(R EIRCHT (3858 ) 28E A ) SR B T

R 2R AR T 0 45 H AR R ) WSS A I

(FF MR AL HATIRE) T
(SRR TURR ) U R AT
FEE

Ry

x

BHARE

8 £ &

fH K

L

T Hp
T 5
FOF
IR
X pRiz
i B
k4
DI
ik ok
kAR
74
Cigiis
¥
RS
B et

£ e
S

VS

FABE

ik

"

F
s
T
% 8
I
BT

=} VA
xR

IE%sl:
HoM K
FM K
I RARBR
wAhEA;
P E T A

#L;
BRI b ) 1 T2

JBESCAN
P

RERAH I
i TARBERE L
(LS ai PN €5

Fk P EPERE R
R AL

FEEILAS
B [F RF# R

5
Frihidg
M
A anms
XIHR
AR
ENEDS
-
ikiz R

EH

L
H o
FTEE
REA
XA

%
C

KICR
[ S7€]
JA R AR
K
O
FERG 42
EE A
W an

B HAFER;

SR KA A%

i AR R B

SRR H %

R B TR 2R 7
TR B %
BRI
P30,
F (LIEREN RF)

TitE
M=
o 5
X
FNSE T
WA
o] i 5
v
TR
AT 2L
fiirhite
¥ N
wIE
m K
B

CONTENTS
No. 2 2023 Vol. 52 Total Issue No.471

Special Issue - Medical and micro — nano robotics
Summary on the developments and applications of intelligent visual-tactile per-
ception and autonomous technologies in surgical robots «+-cereeereeerereeereeeees
.................................... Lu Bo, Liu Huicong, Hou Cheng, et al(1)
Design of magnetic — controlled microrobot driven system by mechanical — elec-
tromagnetic hybrid =~ =+-ceeeeeee Li Qingwei, Xu Dongqin,Niu Fuzhou, et al(9)
Mechanical design and assistive balance walking control of the wearable hip exo-
R Feng Kaixiang, Zhang Ting( 14)
Digital design and simulation
Simulation analysis and experiment research on hydraulic inerter suspension
"""""""""""""""" Nie Jiamei, Wei Hao,Zhang Xiaoliang, et al(20)
The global buckling analysis on the bare submarine pipeline under disturbing
fOIGE  =wrrrremmrnnemmrrneee et e e e Song Rixuan,Zhang Yuhang(26)
Optimization design of light extruded wallboard production line based on Plant
Simulation  +eeeeeeeeeeeeees Meng Decai, Chen Jiwen, Gao Xiaoming, et al(30)
Intelligent manufacturing technology
Analysis on the shock wave characteristics for collapsing cavitation bubble of
power ultrasonic machining «+++«+++++=ssssssrrrssersss et
"""""""""""" Wang Wenchao,Zhu Xijing, Ye Linzheng, et al(34)
Research and application of intelligent production line for the final assembly of
complex electronic equipment ««+++«++«+=sssrsssrrrs et
.............................. Lv Longquan, Hu Changming, Xu Hongtao(39)
The assembly sequence planning based on BP neural network —+:-:=ese-eeeeeeee
""""""""""" Chen Jiwen,Zhang Qianlong, Wei Wensheng, et al(45)
Robotics
Inspection path planning of intelligent workshop UAV based on improved hybrid
particle swarm optimization algorithm «++++++steseeerreereerrmiimi
.................................... Jiang Rui,Zhu Xijing, Ma Ning, et al(51)
Research on optimal energy consumption planning of industrial robot based on
immune algorithm = +eereerermrrrrrrre e Wang Xuechun(58)
Robotic arm collision prediction method based on 3D vision and digital twin
....................................... Qiang Hua, Dang Hongshe , Hu Ping(63)
Aerospace design and manufacturing technology
Research on the safety requirement confirmation of civil aircraft flight control
SYSLEIM  #eeeerer e Xie Jian, Xu Qing(67)
A structural optimization method for the position of a strap-on launch vehicle
based on the strain energy = -+-+- Guo Fengming,Leng Yue,Li Cao,et al(71)
Overall parameter analysis and optimization in conceptual design of truss-braced
wing configuration aircraft «----+ Xing Yu,Tu Jianqiu, Yu Xiongqing, et al(75)
New transmission and distribution automation technology
Design and implementation of intelligent SSR based on current monitoring
"""""""""""" Fang Kaituo,Shi Yunyang, Wang Xiaohua, et al(79)
Charging and discharging control system of DC energy storage microgrid based on
AVR Slng]e Chip mi(.rocompuler ......................................................
................................. Luo Zhi, Huang Danli, Xiang Huan, et al(83)
Fault diagnosis and measurement techniques
Research on multi-source ocean rapid depth profiling technology based on GNSS
................................................ Lu Wei, Hu Yiwen, Xiong Wei(88)
Research of application
Design of backup power system based on site spectral water quality monitoring e-

quipment .................................... Yu Qi 7Zhang Mll’lg s Li Dongbo( 93 )
Performance research of load simulator based on permanent magnet synchronous
MOLOr  wrerererrersesr e Zheng Guo,Li Hong,Guo Yanging,et al(98)

Research on vibration and noise based on wheel non-rounding «-+-rccoeeeeeees
------------------- Han Xingjin, Zhou Jinsong, Chen Jiangxue,et al(103)
Risk identification and evaluation system of IT operation and maintenance based
on data envelope and GA-LSSVM «++vreeeeenenreneneeeeees Yuan Chunyan(107)
Experimental study on the cross-shear wear of UHMWPE used in joint replace-
MENE teereereees e Zou Yue,Zhang Pengyu,Cheng Bo,et al(112)
Influence of wheel/rail excitation on the vibration characteristics of disc brake
when the train passes CUIves ----se-sssersessseesmmiraiieas Song Chen(117)
Multi channel intelligent anti slip iron shoe state judgment system based on
torque feedforward =~ +eeeeeeeeereeeees Song Junfu, Xu Binghui,Zhang Yan(122)
Research on image recognition method of submarine complex geomorphology
based on multibeam  «-rr«-rreeerrerrreeenerrnerenns Du Yue, Ouyang Xiyu(127)

Engineering education

Exploration and practice of intelligent upgrade and combination of virtuality and

reality in CAPP experimental course in post-epidemic era =«::seseeeseeeeereeees
"""""""""""""""" Chen Liang, Yuan Zhe,Sun Huichao,et al(131)



