® h[E LR BAZ I T o (HIERLUUIT (i ) Bk ) ORI T ® (HAEF AT A28 iR UL ) ORI

z iR TS5 Iifz

MACHINE DESIGN AND MANUFACTURING ENGINEERING =~ CN32-1838/TH

2022430 § 3 (AT ) $51% BHe608 \op

EBEAREER

EXPERT OF METAL FORMING
; *,

2 ol '//mG lﬁg" : ”.‘ L ?4

¥ == S5 .
J: — ; S 14 sl = SRl
% = | he«i | o | -
£
w  BH — BEDEK ﬂ B‘i
=3 . . - \ KEHNEAEL NS
i REHHBRBYE - BEPERAR
A BBEL
< 400-055-3999 <
- NEBMHFRIRESD R, SKEUPESABILBEIHETE, R B R AT

" X - - ——— ISSN 2095-509X 5 (=]
- XWREPEE/), SHHERES. | I ”l ‘|03> jgi\gﬁﬁ(}%i%ﬁ%%%%g

72095'5092 ngi: 0514-87848290
@%s 12.0

- BRNEE, £V



put it 5 4lE LA

FE AHRMRF
EH MAKE
iy FEEE

TLIRAE BB 7T BT B AT BR AT W

HAR  RIAUARHS

(AT

Rz et AT BRZA
LR KA

Rz H AT BRZS W

gRig (HUPRBOT S i TR )

o ik
T
% 4 AL

Wy

U ICUT 445 %5
210012

025 -52409751

mie@ vip. sina. com
jsjxzz@ 163. com

025 -52409751

025 -52414358
jsjxzz@ 163. com
jsimr@ 126. com

f&  H 025 -52408730

# K g

B 4B
E & X
gl E & ik

ARG R

BH B H R

S

T M
E FRiR AT S
ERgE—TIS
I EEICIES
W % K S
AR E] 2022

&

0

ENRIBAGL  RstE B CEIRI SR A RUE AR

Tl & ‘AR EMIE

##

I

B Ranmg

21

E NAMATE R AT
LHAEMPIELT R
ENEESIISI0)

o] [ B BT 45 52 5 A )
(db5t 399 f544)

12. 00 JC

ISSN 2095 - 509X
CN32 - 1838/TH
32010000079

28 -220
F3HI15H

551512690 &

B /N
2022 4E3 H 51 % 53 WG 460 1)

® LG
SR 3D ATENR UEARE - ke, X, 2E 0 2R (1)
® iR
SRR A A R BIRF S PR A R AT v
....................................... RO, 25 BRAkSC %:(8)
® HFiEIHSHE
JEIE I ST L P 7 SR B 55 TR AP HIT v vveeremneeennsennennns
....................................... P&,k Rk FAE(13)
%ﬁmgﬁﬁ@%ﬁ{ﬁgi_%m%gﬁlﬁff%*ﬁ ..............................
.......................................... % R E Wa8)
T BB AR BT B FOBRUE -+ B I0T6 XIS, FO0HE 27 (23)
%{H%ﬁﬁ%ﬂﬁﬁﬁﬁiﬁﬂ‘ﬂﬁﬁﬁﬂt&ﬁ“ .................................
....................................... % ﬁ%j& frﬁ,’ﬁ(%’{% /«41":(28)
—AmEEF AR S ik B Bk, Y (33)
® FEEHIERAK
%ﬂ:ﬁFﬁﬁﬁgﬁﬁjﬁgﬁﬂﬁﬁ{ﬁgglﬁﬁfﬁ ..............................
....................................... BA4E XEW,E  H(38)
FETF Flexsim HAGTMA LU SVHRLTITE -oooeeeeerenneos
....................................... I T BRI 45 (43)
® HEAEA
IREEHLA ANLSE RGNS Tk - UL, X7 e 5K IR e 25 (47)
T NSGA ~ I SERRMIFRHLI AL IHT AL oveveeeveeeeeos
....................................... VAR TR RRAY 4(53)
FET yolovd S I TE AMLER HIMBEE <o oeeeeemremmeeeiininn,
....................................... FHE LA U X 25 (S8)
® MEMRIFITEHEERR
R A IRSFFE T oo W, E R EITE(63)
® HERREFILIT SHIERAK
H TR 2 M4 B VR AN 2 DU R B AT v eeermrerememnnseennens
....................................... XU, XIS sk $E ZF(67)
HT AT BRI BB RO AR SR e DA BT oo
....................................... 3{%*}1,%&@2&%] ﬁglg 5@(73)
M I T B R EBEDUIR B ST - vvevoeeeeeooe
....................................... LT ERHERA X E 5 (79)
BT KULL B RE IR A R L e ) S 25 P R GEAL +eeeeeeeee
....................................... 2 ORLE A, e 45 (84)
I AT BRTCAIT B S Y0 2 T T RSB TE oo eveveveeeeeeos
....................................... %‘%F\iﬂ@,%{ﬁ'ﬁ'}ﬁ,iﬂ W 45 (89)
® RIAWR
B HGEAT T 7 B TR FFEDI ST ovveoeeeoo A (94)
T A A B S B S T T ST EIFGY v
.......................................... R, T, F(99)
%{E%E%#{E&Fl{ﬁ%%ﬁ\}ﬁﬁﬁ% ....................................
.................................... SRR HEREE O AN 4 (103)
SR T 1 TR AR B AR R 0 £ 3 3 G0 e X UG
.................................... sk, FEUO, )1 25 (108)
—F CuZr B EEEAEWI AT HIIFST  coeerererreeri
.................................... TR, sk TAGEE 4(113)
FTH B SIHLE ARG T LG o oeveeerrrnrreeren,
.................................... bl ﬁ’ggﬁ:ﬁg’gkﬁn% %(117)
TRAEARAS W I 48082 2R GOt AR A2 A0 22 T O A e T SR ] -
............................................................... ﬁ?n';fiﬁ”[ig[( 123)
ST RT DL AR 0 F R SIS PN AR BBV AR o oeeveveee
............................................................... A (127)
HeT R ) Rk I AP A B E B R G RO I oo
.................................... o AE FESE ) %(131)



7 REREZOET]
PERIE XSGR T
R ERZ O BB (33535 ) 8RB ) SR HA I
R E = AR HA T 0 2% H i s B ) ISR HR T
(T EIRE L EATIEE ) HA T
(B TR HA TS ) W SR HA
mEzS
F #
PRERAE AR R
BARE
FEE i E TR BB
(RS TN €
&Kok hEBEERLEE
R LA LR K 2 2
g rhE TR R
R LA LR K 22
ik BE R REEHIR
8l £ £
BESCHT R RUEE T R SRR
BaK paR T RREREHIR
B P N = €
B K Tk
& & (UEREENT)
T oM FRE O OH i AR
I SR B S =~ G 15 215 S )
Kanms REA FMRRE XKiE T
BRI WA ke RER AR
ESE kTR sk RSk IE KAk
) MR R o A AR
ST R B Bk firhee
WAE W o WK WM O M
SORSC AEEM R 4 uk BsO

&Rl
HAER;
BRE LR,
L ER T

I EBERERESRE LS,
TIRARAE LR
HITIEFER T,

P E LA

CONTENTS

No. 3 2022 Vol. 51 Total Issue No. 460

Special lecture

Forming materials for 3D printing of heterogeneous object =+-rexeseeerereeereeees

....................................... Yang Jiquan, Liu Cheng, Li Na, et al(1)
Overview
Research status and development trend of strength digital twin technology
"""""""""""" Ou Zhuangzhaung, Li Jianqiang, Chen Jiwen,et al(8)
Digital design and simulation

Analysis of flow cavitation risk and fatigue life in the nozzle hole of an injector
""""""""""""""""""""""""" Xu Lei,Zhang Yi,Zhang Yu,et al(13)
Design and analysis of loader wire — controlled variable pump hydraulic steering
SYSLEM +++evreessen e Xu Nan,Fu Zhiwei, Wang He(18)

Thermal design and verification of microwave imager ««+=+:seseeeserereseeeeeees
"""""""""""""" Ge Rufei, Liu Pengfei, Wang Guanghui, et al(23)

Simulation optimization design of air inlet arrangement of oil blower -+-+-+---+-
................................. Luo Jian, Zhang Tao,Fu Mingjiang, et al(28)

Design and simulation of three — degree — of — freedom motion platform «+---+---
................................. Zhang Teng, Zhang Shijun,Meng Fanxun(33)

Intelligent manufacturing technology
Weakness analysis of meta — action assembly unit based on finite element method
.................................... Ge Hongyu, Liu Baogiang, Wang Tuo, et al(38)
Design and balance optimization of paper pallet production line based on flexsim
"""""""""""""""" Wei Jingbo,Shen Xiaoqin,Shao Hongbo, et al(43)
Robotics

Calibration method for welding robot vision system — =trsrereereeeseeeeeeceeeeene
""""""""""""" Zhou Jianghao, Liu Zilong,Zhang Chenxiao, et al(47)
Structural analysis and optimization of parallel robot based on NSGA — 1II algo-
rithm  oeeeeeereeeeeees Fan Haodong, Wang Zongyan, Song Lingzhi,et al(53)

UAV monocular ranging algorithm based on yolov4 algorithm — «-+receeeeeceeees
................................. Wang Zhongyan, Li Bo, Liu Ruyan, et al(58)

Aerospace design and manufacturing technology

Vibration characteristics analysis of air — cooled turbine blades -+-«-+-+eeereveeee

....................................... Xu Tao, Wang Qiang, Tang Hongfei(63)
Design and manufacturing technology for new energy vehicle

Analysis of matching quality of automobile outer covering parts based on devia-
HON CUIVE “sererreserssesseeencenes Liu Ye,Liu Shenglan,Zhang Tao,et al(67)
Modal research on car aluminum alloy bumper beam based on finite element a-
nalysis and experiment -----+ Zhang Yifan,Zheng Zhongcai,Liu Na,et al(73)
Random vibration analysis of a heavy truck drive axle housing based on modal
[ A R SARARLREELRLECRERL Meng Hongbo,Zheng Zhongcai, Liu Na,et al(79)
Optimization analysis of a new energy vehicle battery pack cooling and air condi-

tioning system based on KULL  «+svreessersesesenimeaiiiiii
"""""""""""""" Cheng Shu, Huang Jiong,Zeng Zhirong, et al(84)

Modal research on a car knuckle based on finite element analysis and test
"""""""""""""" Han Dongyue,Zheng Zhongcai, Liu Na, et al(89)
Research of application

Study on vertical vibration characteristics of floating slab track under high —
Speed OPEralion  +++++sssrressesesas st He Jiamin(94)
A new method and simulation of scattering communication based on frequency
hopping =+++++eeersreeennne e Zhang Zhidong, An Ning, Ma Yu(99)
Study on coupling distribution of temperature and pressure in high temperature
and high pressure gas wells -+ Dou Yihua,Gou Yajie,Zheng Jie,et al(103)
Comparative study of static method and transient dynamic method in dynamic a-

nalysis of CRGT +rosrresssreesssesete ittt
"""""""" Zhang Fengshou, Qi Huanhuan,Shen Pingchuan,et al(108)

Fracture behavior research on a CuZr — based alloy ~ ++--eeeeererereeeeeeeeeens
""""""""" Wang Lifeng, Zhang Wufeng, Wang Chuanting, et al(113)

Human pose estimation network based on attention mechanism «-++-cceeeeeeee
"""""""""""""" Fang Qin,Miao Ningjie,Zhang Ruhong,et al(117)
Prediction and application of freight car condition monitoring and maintenance
system to repair process of special vehicles —<-ereeeeeeees Meng Xianguo( 123)
Intelligent identification technology of power grid dynamic topology based on par-
ticle swarm optimization algorithm = =+eeeeereeereeeeeeeeeeenens Guo Yanyan(127)
Research on the construction of human — computer interactive assistant duty sys-

tem based on machine learning algorithm +++«+++ssssssssessmsrssiiiinniiiiin
"""""""""""""""" Ye Hua, Wang Guoping,Zhao Chuan,et al(131)



