ISSN 1001-3881
CN44-1259/TH

2020.08 P
R 2o S i

WWW.jcyyy.com.ch

(G )| RCROET FERSIATIERLUEER ST FEREIOISIRET) CODEJYYEEV 19736817
W/ =0 FENRIRES FMNENFRARRERAT 1) ERNEARNSEETO (M)

D chinE T E O M FH R
[ﬁﬂ BB E
HTServo

915 EEB R %CSDM-DEs15) Bk i)

™= CSDM-DE81% 51 fo) Bi ¥

L OIARFEHEREAT , 48ER—EE T FH SRR
RRESEIF | FTIEtEAERTR. SEHIE. MISEARICSDM-D661E
FERfz i frIARA |

BXEZREBiE: 021-64677999 &EIIA
FamlisziF: 13818018452 ZF T




MRS ®RE
JICHUANG YU YEYA
1973 44 7]

5548 55 8 1 (S 506 1) 2020 4F 4 H
AT (BAH 15 H ., 28 HiWR)

WWW. jcyyy. com. cn

F B0 B M FE K AR B S
* Do B OHWH IR ¥ S
MM ERAREERA A
12} . ERVFANEQNSTEE O (TM)
WEHR: (WURSBIE) i
Mkt 7T EC X R 828 5 (510700)
RESHR
. RRIE
Al F A %
PIST T
s (FEEREHET )
Tiw  EZEE FEKHE
XITHE  XIBeR) XAEAR
B e b N
FFEL BINT sk
KIER 5k W BT
MG R =B
AN
F G XA
PATRIF G0 5308
i AE. IKHOR
JIiTp e Y €
HLGE: 020-32385312  FLTHRA: jey@ gmeri. com
YL R S 0 (CHERBE TR )
FLI . 023-68667984, E—mail ; jdygcyw@ 126. com
&R ITED
PR MREEEE ERGWER. BRMEDK
HLH% . 020-32385311
FL T IR -
kAT
RATIENH ;
FE N EAT

AR foRE EaE

FH SR
x| ZE g
/R v
] 5 il
B T
R AR

adv@ gmeri. com

B RATHE . 020-32389676
AN RAT

I RBWRPEATR

10 Ab. ES R

BN AT . w1 [ B 5 57 5 4 A A PR
] R ATEICE AT . 440100190022

Bl R MR BRI BRA ]

E MR &S . 46-40
E M &AT105 . BM 550
EMr: 20 T/, 480 T/

ISSN1001-3881
CN44-1259/TH

BAFIE A SE. CN44-1259/TH * 1973 * S * 16 * 192 * zh * P % ¥ 20. 00 *

= R

< RBE5HR >

W—Cu FBRO R F S BE ) T e g F 5
..................... $’1,;£ J%‘]@S}Z EEAI‘%J/]‘E_
ST I B EN T T 2 25k
................................. EA A
T GA-BP 11 6061A1 VI HI S 5041k
.................................... ‘[gﬁig ‘[%‘fpi}
T 405 JE 5 A8 A ZEE L 11 I ek 40T B S
.................................... wiE RN K (16)
FAE HE o B AU AR S BUE AL 5 15
.................. BRE BT
V> K KT R GRS

VR (1)

EkE - #aE (7)

R (1)

R Blfe (23)

.............................. MES WEHBE B E (28)
H R P B T Y e
..................... B2 ool i BEREE (32)

IO VR BR AT R AR R B AT

------------ euem T BT B kEE (37)
Ti R BT R B H] TCA G Sl LS 8uife

.............................. ﬁﬁﬂ: ToE SEB (40)
P A R sh B EI SiCp/ Al 2 i B s F 5T

.................. g Sl REER XS (45)
LR 2 SRE R TR AR R AL AE A 5 i a0 28 B E BRI ST

............................................. Igéﬂj:: A (49)
T S Sk SRS 04 37 75 BAL B T 2D H] T2 86 i 5¢

..................... PR 2k TEE ZFPRE (52)
T UG By SKY-5L14075 FL AR SRR LR G b

BEH R

.......................................... ?BUJEI gKi{gf%

KA EE SR ZENIE KRR (55)

AHENE “AHEE —HFHHATIE", “hEZOET (3%
®) BiEE”, “HhEBRTEXEEE (CJFD) 7, “HXREEET
HIEE" X CNKI RIVEIEE, (EENAEERIENSE, KinH
EUEBEEA ,

* 42 % 2020-4



LI

PEAEHLB T FR Gt P ke ZE eI T 50 7 B
............... AW W R X (59)
g 5FE >
— PRI 5 BRERAT LA R o o o Bk
NGRS R XN EEDF SRR (63)
WE A 3 P R ae ot
........................ R B M4 (70)
L R AR AR A i R e i 5
..................... ﬁgﬁ. g@%@
R SO0 457 5K BTy 25 B L B R MBI 5
........................ JRE E—[g;lp—(\ XI5
fijfe TR skiEdr (78)
B AL N IR R BT 22 W IR ER 3 37 20 A
..................... RERE S XUHEEEE (81)
— ol 1 PR A Y T AR B R H E B
ARG
..................... WM KE BRFEB (85)
4 A sh ot 4l AMLEE ) R GE T
------ RIERE  RGIEOR R AR (90)
565 kW I AE H LR AT SR 3 R 9 S 80T
------------ ME ElEE EWE BT (94)
PRk (6] 20 2 R AE] f AL ) R g kit
................................. AsfE o
KHK Rmrar BHEA (98)
Z B3 PO A R R AR R e i
................................. [ Y
VFEE SCHs ZREHE (102)
BT OpenCV Y AR 5 R AN S LB 5T
------ PRI BUNE VRRERIR /M (109)
4[] DY R AR Bl SR L A 2 SR R G ise i
..................... Zs5E IRNGE F I
R s PR BB (112)
FT LabVIEW WUEICIFZ5 G P RE I RS
FFF ceeveessrensracnns ke A #FF (117)
JiEK I RGBT S5 5 5
..................... JEIMS R4k %ﬁ%(uw
— PR T R BRI 2 R 5T R
------ BEiadl ®I L Hf (127)

A (73)

— ol 8 ) R AR 7 R R £ R T
T i i 15 1
.......................................... FEmA (132)

< EZE5HE >

E0N- R S NEWIRE RS

--------- TaEbE BB i AR (137)
BLT YR v R R R T I R ) A H ALASE R o

Rk

................................. THEE N

ZRE OB RES (141)

Z BN AT IR B0 1 S RS R B

GIHE eveeneeees BRAET S8AHE KT (144)
W A SR A P S 85 g o) PR 26 K I sk 2% e

EA

------------ B R KE EEE (149)
G [es B S I
.............................. BT BERE
XA JrAsks WA (153)

T ANSYS Workbench #7464 SUh % 95 156 /5
EHE
..................... I EE e (157)
PN B OB SRR 4 AL PR T EL IR 43 BT
.................. WA ZEW gg@(mw
HL A2 BHLJE # AR 4 A1 45 A i ke il K 374 5
--------- SME wET RET W (167)
F, 230y 671 R 2 1) 1 3, 22 i A 4
------ /NG ikl PR

<4 BEFEZHSAELE »

DL RE 1 0y 5 1) S E 2 78 B e B A DU T 50
.............................. ERA LA
EOEE EHY &k (175)
$5T Hilbert-Huang 284 VR BR 22 A1 R PR 55
i
..................... PRSI SO M OEE (181)
LT I AU B A 1) DR B BB A v ke B A ) 7 ks
.................. BEBME BB 2R (187)
EE o (27)‘ (44)

EXGHE (171)



MACHINE TOOL & HYDRAULICS
Half—Monthly
Vol.48 No.8 Apr. 2020

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,

China

Guangzhou

Editorial Committee
Chairman: Song Tianhu
Vice Chairmen:

Huang Xing Kong Xiangdong Jiao Zongxia
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: Lu Wenhui

Editor; Zhang Yanjun

Layout Design: Si Shuzhen

Tel. (8620) 32385312

Web: www. jeyyy. com. cn

Shi Guanglin

Han Junwei

E-mail: jey@ gmeri. com

English Special-Edition Editorial Center (Periodicals

Office of Chongging University of Technology)

Tel: (8623) 68667984

E-mail; jdygeyw@ 126. 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
Experimental Study in SEAM Machining Performance of W—Cu
Alloy Electrode Material «+-vvveeeeeesssmmmenenee LI Xuezhi
ZHOU Jianping WANG Kedian XU Yan (1)
Optimization of Process Parameters Based on Five-axis Milling
of Ring Milling Cutter
------------------ PENG Binbin YAN Xianguo DU Juan (7)
Optimization of 6061Al Cutting Parameters Based on GA-BP
........................... GAO Fei GAO Qi LI Xianfei (11)
Flow Rate Analysis and Experiment for Piston Pump with a Pre-
compression Chamber
--------------- YANG Hui WU Xiaofeng JIANG Wei (16)
Steady-state Numerical Simulation and Test of a Pipeline Separation
N ZHAO Feihu
LUO Weidong FU Yaomin HE Dihua (23)
Power Characteristics of Hydraulic System of Sand Throwing Fire
Extinguishing Truck
--------- DU Chenrui  HAN Jingyong WEI Guangjuan (28)
Optimal Selection of Auxiliary Components in Serial Connection
Method «eeeeeereermeenememmiiiiieieaenns HUI Weian
XU Wencan JIANG Wan CEHN Zexi (32)
Study on Convective Heat Transfer Coefficient of Ball Screw in
Machining Center
.......................................... JIN Yingli YU Qi
WANG Dandan CHENG Yuan ZHANG Xinmin (37)
Experimental Study and Parameter Optimization of High Speed
Milling of TC4 Titanium Alloy with Carbide Shoulder
Milling Cutter
--------------- LI Tiren WANG Xinyu MA Chaochao (40)
Study on Surface Quality of SiCp/Al by Longitudinal and Torsional
Composite Ultrasonic Vibration Milling ------ MA Yajian
NIE Wenzhong LU Jianmin LIU Yunpeng (45)
Research on Structure Strength Test Load Limited Technology
for Multi-wheels and Multi-struts Landing Gear Aircraft
.................................... WANG Xintao DU Xing (49)
Study on CBN Cutting Process of Sliding Gear Sleeve Fork Groove
................................. SHI Yaochen ZONG Shu
YU Xuelian LI Qinghua (52)
Post-processing Development of SKY-5L14075 Five-axle NC
Machine Tools Based on UG~ +++evevveees GUO Shanguo
ZHANG Huajin ZHANG Changjun
WANG Yu MA Jun LI Gangfeng ZHANG Lin (55)
Experimental Analysis for the Temperature Rise of the Piston
Pump Housing in Roadheader Hydraulic System
--------- LI Ya TIAN Ye WEN Baogang LIU Yang (59)



DESIGN & DEVELOPMENT

A New 5-axis Manipulator End Position Algorithm
................................. SUN Haosong LI Leiyuan
LIU Gang REN Guofang WU Yu (63)
Design of Hydraulic Automatic Balance Control System
------------------ QU Fukang CHENG Wei XIAO Jin (70)
Design and Application of Frequency Conversion Speed Regulation
System for New Friction Welding Machine
--------------------- SONG Ke CAO Jianfu TAN Yali (73)
Experimental Study on Output Micro-displacement of a Giant
Magnetostrictive Actuator
..................... CHENG Mei QIU Ye LIU Xuhui
JIAN Zhen DING Zhijuan ZHANG Yuanfang (78)
Design of New Type Inner Blowing Ring and Analysis of Flow
Field in Multi-nozzle Inner Blowing Ring
------ ZHANG Minghui MENG Shuai LIU Mengmeng (81)
Design of a Switchable Table Adapted to Rapid Reconstruction
and Its Automatic Transmission System
~~~~~~ HUANG Zehui ZHANG Ding CHEN Yongkun (85)
Fully Automatic Cables Terminals Inserting Machine Control
System Design «eeeeeeeesremmmreeessinininin WU Huihui
ZENG Xianrong LIANG Mingfeng WU Fupei (90)
Parameter Calculation of Hydraulic Driving System of 565 kW
Full Hydraulic Bulldozer «-««+eveeeeeeeeeeenes ZHAO Yong
WANG Yuanyuan HUANG Yajun SHI Hong (94)
Development of Automatic Control System for High-speed Double-
head Synchronous Chamfering Machine
.................................... LI Yu WANG Yichen
ZHANG Jiging WU Zhongli HU Diansheng (98)
Design of a Vehicle Based Data Acquisition System for Inspecting
Distribution Network «eceeeesessenseneunenns XIAO Peng
WANG Haipeng XU Wei WEN Yan LI Jianxiang (102)
Research on Workpiece Size and Scratch Detection Algorithm
Based on OpenCV eeeeeeemeeesninneen CHEN Xunlin
LI Xiaoju XU Zishuo XIE Xiaopeng (109)
Design of Motion Control System for Omnidirectional Four-drive
Substation Patrol Robot
------------ LI Rong LUAN Yiging WANG Haipeng
LI Jianxiang ZHOU Yue XU Wei HUANG Rui (112)
Development of Comprehensive Performance Testing System for
Hydraulic Components Based on LabVIEW
~~~~~~~~~~~~~~~~~ HU Xiao LIN Mingxing DONG Xue (117)
Design and Simulation for Hydraulic System of Dehydration Press
------ ZHOU Peng ZHOU Hongxia ZHANG Junfeng (123)
Design and Simulation of a New Type of Micro Rotating Platform
Based on Flexure Hinge — «oeeeeeeevereeeeen. YU Qikai
HAN Jiangyi YANG Hongxin JIANG Xuwei (127)

Design of Hybrid Model Predictive Controller for Position Tracking
of Hydraulic Servo System
............................................. WANG Xiangcai (132)
MODELING & SIMULATION
Balance of Disturbing Force of Multi-opposed Plunger Pump
........................... WANG Zhixiao WEI Xiuting
LI Shuai ZHU Changhao (137)
Model Predictive Torque Control of Permanent Magnet Synchronous
Motor Based on Extended Voltage Vector
................................. WANG Jiantao YE Min
LI Zhongyu ZHAO Bo XU Xinxin (141)
Dynamic Modeling and Aerodynamic Characteristics Analysis of
Multi-segment Bionic Flapping Wing Aircraft
.-+ SHAO Weiping GUO Menghui HAO Yongping (144)
Effect of Internal Structure of Inhaled Sandblasting Gun on
Particle Transport and Acceleration Performance
................................. LAN Tian WU Wenhai
ZHANG Ting WANG Guozhi (149)
Study on the Contact State of Fin-tube Heat Exchanger in Air
Conditioner
.............................. LIANG Weiping LI Fenglei
LIU Yajun FANG Yige ZHANG Qing (153)
Simulation Study on Biaxial Fatigue Test of Aluminum Alloy
Based on ANSYS Workbench
--------------------- WU Ying YU Jiajia CAO Xueting (157)
Damping Performance Analysis for Machine Tools with Particle
Vibration Damper
--------- ZHAO Yuejing QIN Zhiying LIAO Dongmei (161)
Design of Electrode Configuration on Non-uniform Electric Field-
governed Electrorheological Dampers and lts Electric Field
SiMULALION  +vveereererrensenemnemneieeenns DOU Shilei
HUANG Jingyu XU Luning HAN Li (167)
Adaptive Terminal Sliding Mode Control for Electric Load Simulator
........................... MA Xiaoyong YANG Ruifeng
GUO Chenxia GE Shuangchao (171)

FAULT DIAGNOSIS & RELIABILITY

Research on Focusing Energy-oriented Inspection for Non-
through-thickness Defects in Pipes
........................... GAO Yaodong GUAN Shoutai
WANG Shaofeng  WANG Yueming GAO Lin (175)
Analysis of the Vibration Signal of Ball Screw Pair Based on
Hilbert—Huang Transform
------------ YAO Lingfeng SONG Chao XIAO Shide (181)
Defect Detection Method of Solar Silicon Wafers Based on
Time-frequency Domain Hybrid Analysis
............................................. DUAN Chunmei
ZHANG Taochuan LI Dacheng (187)



