VvV AN B OUVUS Prixfr<dl ) e=

narh

BRIy "7 FwFOV S

i DBl B RUBERA 4

a

FRIZ i O EA T

ISSN1001-3881
CN44-1259/TH

2021.04
AT 2%,

WWW.jcyyy.com.cn

FERSHTIERSEERREET SERRICXSITRETI CODEJYYEEV 1973%F6IF)

) 0 FENMIEZS INWMRZEARRERAE 0D ERNSB[AENSTEERD (TIM)

GRS ES:

BReR® SRI
o Y HLEE A4
B HE BHR — , 3’%$§%ﬂ1§=1«&5ﬂﬂ

mg‘s‘gﬂﬁﬁm/‘}ﬁ ik TREAT MNHEBRXAFRFRE2S M3t : www.sinomach-it.com
SINOMACH Intelligence Technology Co. Ltd.  FI3E: 020-32388303  f&%H: 020-32389135  HB#H: gmeri@gmeri.com

RE SeHBE—Ft

RS R EIRSR

ik 2 RE Bl B2 w st o A 360 25




MKS®E
JICHUANG YU YEYA
1973 4EA1 T
549 B 4 (B 526 1) 2021 42 H
AT (BAH 15 H ., 28 HiWR)
http: //sci. jeyyy. com. cn

F .00 B N 2/ R B £

*F b EH MW IR E £
MM EEARERERA T

B ERNBARUEEEFO (T M)

wEHM: (WURSWE) i

HuchE . TN TR X i) ¢ 828 & (510700)

HEIHR

F AL RRE

mlOE AR B LR BRE RUKE
LT

% b (REERERHT)
TIHE EZEB KRB H0%
XIWFRE - XIBER)  XIER  X)Ze4e
B e bro fiE BREE BREN
ZEA BNT Fste DB
sRER K % ORI R R
MOCAR  EBR =B EhR A
R

¥ G BB

PATEIE S . KA

B . TRAE

it Wl

HLiE . 020-32385312

HLFHEAH . jey@ gmeri. com

ITERITED

IR PREREE

FAR G R

HL 1% . 020-32385311

T4 . adv@ gmeri. com

Koo AT BRI RITHRE: 020-32389676

RATLH . EWIN AT
ENEST: | ARERPIELTR

1T Ak, AT

AN RAT . I E R E A R 5 5 A BR A A
] R AR ICE A . 440100190022

Bl R TR BRI R H

E N HE AT . 46-40
4 &5 . BM 550
FEM . 20 JT/3, 480 JT/4F

ISSN1001-3881
CN44-1259/TH

BAFIE A S E. CN44-1259/TH * 1973 * S * 16 * 188 * zh * P * ¥ 20. 00 *

= R

<RBSHRE >

BT BP I Z 48 (14 B IR 1R 25 /M T
............................................. Jani =3
1T BRVEAE DRI R b 0 il e
..................... LA EEE Mg
L R
I JEAL 43 S22 WL 28 2 fidie 5 B TR BE ARG
------------ WFEE ARRMS B X HiRE (12)
TE I A AR 000 e s 45 1 1 17 72 il % 8 A0 Ak T ik
.............................. B Bk ZEm (17)
HE 0 ST 45 ] 0 B A LR U R
................................................ TR B (22)
BOCHLIN T AR R S AL
..................... BOER O BRAE EEE
iz IMER mast (27)
GIREYN EWAN:2ik % S SRR T
.......................................... 2k BeEAR (31)
FET 2R WL HIAY Q890D H9/6061 454 4 MIG #43::3k
SHLUGPERE coveevrrnereennneeenieenans Wk AR (37)
S0 A A T R B I T L I R 5
------------ SREE BRI ARG EEEAR ST (44)
ARG BE G & BOBOG A BE TV U AN B R 22 17
.......................................... FigsE  HAER (48)
BT i e A T 10 L YA I R e I 3 A

XUHE (1)

A

BRIRHE (6)

i

..................... W BRT BRE 28 (54)
TR0 263 T 400 i 4 ) R AR 5
........................ g{{ﬁ: 3@[3}% g{{{i;ﬁ& ﬂ{g‘i/ij:\ (59)

AHENG “HHYE—HFHBETE", “hEZOHET
(BEE) HIEE", “HEHTILIHIERE (CJFD) 7, “HXREKE
TIBIRE" K CNKI RIIEIEE, EENAREHIENGE, &
R B IE R

* 37 % 2021-2



g 5FE >
T PLC Fiil 4 1952 5 4 G TR K Pk 42 A S G
MR GEBET
..................... KW T 252N
HArW o ATRGE (63)
SE OB I B B ALY UR R ) R S vt
--------- XI/NED SRR RERE XK (69)
BT AV SRR B AS 7 i TR AR 23
........................ e RPBHEE  FEais
FEEK HE (73)
JHEH 1 2o P A S ) e R i B oM
........................ WEREE M1 (78)
HLT KR Z A MF5E R A sl il i T 2158
..................... T Rk 2kE
ol REEE (83)
ST LA LB A 10 2% 20 T 45 e e o A 0 2R 48
e
o EAL R B BECT R (89)
B IRE G H s RGBT S5 H
------------ XI5 BURIE BRE #ALAR (94)
— T R AR FEBE TI AT IR P8 T 2R 20 7 i
------ Bt e SR TEM (102)
FE T ML GE 1 B A LA T
.................................... TH 2 (107)
PR A A iR e LA R A HURH TR SR BT
------ FEAME FHIR &R ELSE (112)
— T R R BT B ) B AR e ) S AR L A
TRFUI 42 1l v v 7
.................................... T (116)
HAMEAT LR I
........................ Kt EEH ERIE (120)
VEREME O T B TD X ) A9 2 15T
................................. MR R (125)

<« EZE5HE »

TS YL B Sl L) P R AL o Bt
--------- BB EA SKEAR A4kE (129)

JEF ANSYS—Workbench F 5 3% s 75 22 56 45
LA b
--------- BiE SEER BERUR
FTEIWELARAC 55 i A BR T £
--------- BE T KBEAR  FHIFS (140)
FT ADAMS Fl AMESim (U2 JEHLIZ 82 sh
IR A
..................... JE =& ilJ?JLﬁ o SAVAT
BOESG AN (146)
BT Maxwell 1 HAL % 18] 5 0 55 1F 53 B 5 04k
........................ BB e B4R
& ERRE (151)
TR T 5 R 8 3 A [ 4 45 280 2 ) B A 4
5538
............ R ARER s
BB 5 ) LI AL TR WA BT S 1Ak
.............................. ﬁ{(;g\ &{%‘:q:
aHFH HILSC BT (160)
FET ABAQUS A BRIC s B 1R 5T 4 71 H i
ML 5E
............................................. B (164)
T AMESim f 2 H B R sh RG 01 B
5%
~~~~~~~~~ FAAR sk ATEIE ZRE (169)

4 FR55H »

o B 4 A A R A BT T PR S
--------- e TS PR XA (173)
AT AR AL B A AR A5 ) 1o FH e 22
------------ Brhe WIE2 AR5 BE (180)

<4 BEZHSAELE »

BET 48 2R B A LA B3 £ 5 A6 I 7 VA 5
.......................................... FEUESE (183)

ORI (133)

Eig (155)

=0 (62), (77) ., (93), (106), (111). (150)



MACHINE TOOL & HYDRAULICS
Half—Monthly
Vol.49 No.4 Feb. 2021

Authorities in Charge: China Association for Science
and Technology

Sponsor; Chinese Mechanical Engineering Society

Guangzhou Mechanical Engineering

Research Institute Co., Lid.

Co-organizor; National Robot Test and Assessment
Center ( Guangzhou)

Editor & Publisher: Editorial Office of MACHINE

TOOL & HYDRAULICS

Add: No. 828 Maogang Road, Huangpu District,
Guangzhou, China

Editorial Committee
Chairman; Song Tianhu
Vice Chairmen:
Jiao Zongxia

Huang Xing Kong Xiangdong

Jiang Jihai Sun Lining

Members of Editorial Committee .

Ding Wensi Wang Junzheng Wang Taiyong
Lu Wenhui Liu Xinhui Liu Xiaochu
Liu Yanjun  Liu Yihua Quan Long

Ruan Jian Chen Chaozhi Chen Zhangwei
Li Baoren Li Xiaoning Li Yunhua
Min Xinhe Zhang Xianmin  Zhang Tao

Zhao Shengdun Hao Yucheng
Gao Dianrong Yuan Ruibo
Ji Hong
Chief Editor: Min Xinhe
Vice Chief Editor: Zhang Yanjun
Editor: Zhang Nan
Layout Design: Si Shuzhen
Tel. (8620) 32385312
Web: http: //sci. jeyyy. com. cn

Shi Guanglin

Han Junwei

E-mail: jcy@ gmeri. com

Distributed Range: Distribution at home and abroad

Domestic Distributor: Newspapers and Publications
Board of Guangdong

Overseas Distributor; China International Book Trading
Corporation

Post Distribution Code: 46-40

International Code: BM 550

CONTENTS

TEST & RESEARCH
Force Error Compensation Method of Grinding Machine Based
on BP Neural Network
....................................... DU Liuging LIU Lin (1)
Impact Characteristics of Vertical Rotor Dropping on Auxiliary
Bearings
..................... KONG Yanan XUE Yujun YE Jun
JIAO Yujie MA Xinzhong
HUANG Kun TIE Xiaoyan (6)
Contacting Bottom and Penetration Depth Detection of Seafloor
In-situ Stratification Observation System
------------------ GUO Zihao ZOU Dapeng LIAO Hui
LIU Wei XIAO Tibing (12)
The Method of Strain Energy Density Optimization for In-shape
Self-similar Hexagonal Honeycomb Structures
------ CHENG Ming HE Bin GUO Yuan LI Xiang (17)
Hydraulic System of Loader Rocker Arm Controlled with Separate
Meter-in and Meter-out Method
................................. WANG Qiang YANG Jing (22)
Optimization for Parameters of Larch Laser Processing Technology
~~~~~~~~~~~~ ZHAO Honggang QIN Sheng ZHAO Zixu
GAO Yuxue SHI Hao
SUN Yaoxing GAO Jingui (27)
Research on Material Removal of Robotic Constant-force Grinding
and Polishing
.................................... LI Xiaowei RAO Weilin (31)
Microstructure and Properties of Q890D Steel/6061 Aluminum
Alloy MIG Welded Joint Controlled by Single Chip
Microcomputer
................................. JIANG Lin XU Zhonggen (37)
Research on Straightness Measurement of Guide Rail Based on
the Flexible Hinges of Composite Straight Beam
------------ ZHANG Xiafeng ZHAO Rongli LIN Jian
ZHUANG Zewei CHAI Ning (44)
Error Model of Angular Misalignments for Laser Angle
Interferometer with Indexing Table
................................. YU Hailian XIA Yanggiu (48)
Trajectory Tracking Control of Electro-hydraulic Servo
System Based on Continuous Sliding Mode Control
.............................. DAI Mingchuan XU Tianyu
ZHANG Junjia LAN Yang (54)
Research on Control Technology for Hydraulic Loading Overshoot
................................. ZHANG Ning ZHENG Yao
ZHANG Jiabin ZHAO Jundong (59)



DESIGN & DEVELOPMENT

Design of Automatic Detection System for Hydrophobicity of
Composite Insulator Based on PLC Controller
~~~~~~~~~~~~ ZHU Xiangjiang DU Yajiang LI Zonggang
GE Liming KE Liangbin (63)
Design of Control System for NC Drilling Machine Tool in
Composite Material Inner Cavity
........................... LIU Xiaochen ZHANG Yinghui
CUI Ze LIU Yongjian (69)
Division of Tooling Module for Aviation Product Based on
Hierarchical Design Structure Matrix
~~~~~~~~~~~~~~~~~~ CHEN Si  ZHU Mingxi HUANG Binda
LI Fuchang TIAN Wei (73)
Rotor Model Design and Analysis for Rotational Viscosity Sensor
~~~~~~~~~~~~~~~ ZHANG Yong ZHU Zhanzhi XIAO Yi (78)
Research on Automatic Manufacturing Process of Multi-insert
Housing of Electronic Pump
------------------ FANG Haifeng WU Haoda CAI Lihua
XU Chao SONG Yinghao (83)
Research on Defect Detection System of Electronic
Components Based on Machine Vision
~~~~~~~~~~~~~~~ WANG Meng HE Qingzhong WANG Jia
ZHAO Xiandan LEI Tao (89)
Design and Simulation of Electro-hydraulic Composite Braking
System for Electric Vehicle
................................. LIU Fang JIA Chenguang
CHEN Yong GUO Lishu (94)
A New Dynamic Shock Absorber for Milling Cutter Rod with
Large Aspect Ratio
........................... HOU Xueyuan HAN Shuhua
GUO Rufei NING Qinglin (102)
On-line Detection for Automotive Filter Core Sealing Based on
Machine Vision
.......................................... NING Yi LI Xian (107)
Design and Development of Discharge Door System of Vacuum
Oven for Micro-crystal Resonator
.................................... LI Yumei LI Gangyan
GU Zhigiang YUE Siqi (112)
Design of an Explicit Nonlinear Model Predictive Controller for
Electro-hydraulic Anti-lock Braking System
....................................... LI Chao NING Ping (116)
Design and Test of Linear Push-rod Comprehensive Tester
----------------- ZHU Jun TANG Jing YUE Donghai (120)
Design of SLM Single-knife Bidirectional Powder Laying Device
.................................... LI Dong WU Wenjie (125)

MODELING & SIMULATION
Simulation Analysis of Internal Flow Field of Automatic Oil
Pollution Degree Detector
................................. ZHAO Xiugi  GAO Shuo
ZHANG Yupeng LU Jixia (129)

Optimization Analysis of Flexible Wheel Structure of Harmonic
Reducer Based on ANSYS-Workbench
.................................... WEI Juan DOU Dengke

HOU Xiaodong HAN Feiyan (133)

Optimal Design of Printing Nozzle and Finite Element Simulation

of Nozzle
.......................................... LI Jian YU Liying
ZHANG Xiaodong GUO Yanling (140)

Combined Simulation of Excavator Digging Motion Track Control

Based on ADAMS and AMESim
------------------ ZHOU Yu LIU Kailei LI Xingcheng
YIN Zhengrui KANG Shaopeng (146)

Analysis and Optimization of Magnetic Guide Parts of Solenoid

Valve Based on Maxwell
........................... XU Zhen LIN Min LI Jinen
JIN Bo YAN Aru (151)
Numerical Simulation and Analysis of Different Combination
Types of Disc Spring in Hydraulic Tightener
.................................... SHI Dai LIN Guoging
GAO Song WANG Haibo (155)
Analysis and Optimization of Liquid Cooling Heat Dissipation
for Lithium-ion Power Battery Pack
-+« WAN Changdong REN Huizhong LU Chunyan
HU Zhongwen JIAO Hongyu (160)

Research on Wear Mechanism of Cemented Carbide Tool
Based on ABAQUS Finite Element Simulation
......................................................... LV Na (164)

Simulation Research on Suspension Monorail Train Braking
System Based on AMESim
.............................. LI Shengdong ZHANG Bin

FU Guogiong AN Zhiguo (169)
REVIEW & ANALYSIS

Research Status and Trend of Gearbox Design for High—speed

EMU
........................ YANG Shufeng  WANG Xiaopeng
CHEN Chao LIU Shijun (173)
Applications and Prospects of Magnetic Shape Memory
Alloys in Hydraulic Field
.............................. CHEN Xiaolan HU Yulan
YU Gui LUO Chuang (180)
FAULT DIAGNOSIS & RELIABILITY

Research on Mechanical Fault Signal Detection Method

Based on Compressive Sensing

....................................... LU Hongrong (183)



