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Research on curve trajectory planning method for articulated robot
FAN Hao,XU Lijia,JU Jianyang

Abstract: In order to realize curve trajectory planning of the articulated robot in Cartesian space,a method for planning the
trajectory of the robot end according to the length of the curve between the position of the robot end and the starting point is
proposed. For the space curve with known expression, set the end of the robot to run along the curve from the starting point,
accelerate to a uniform speed in the form of a cubic polynomial ,run at a uniform speed for a period of time,and then deceler-
ate to 0 in the form of a cubic polynomial. According to the planned speed, the trajectory is planned. Firstly, the length of the
whole curve is calculated. Secondly, the total running time of the robot on the curve is calculated according to the set uniform
running speed. Then, starting from the starting point, calculate the length of the curve segment from the position of the robot
end at the current moment and the next moment to the starting point, and calculate the difference. Finally, according to the
length difference and the position of the robot end at the current moment ,select the position that the robot end should reach
at the next moment. The correctness of the curve trajectory planning method in Cartesian space is verified by MATLAB simu-
lation.

Keywords : articulated robot, trajectory planning , motion control , space curve
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Development of robot remote control system in 5G environment
ZHANG Yangyang, LI Xianglong, CHEN Bing

Abstract : In order to realize real—time remote control of the robot in 5G environment, a robot remote control system based on
5G network is designed and developed. In this system,the control of the robot is divided into three layers : the user interaction
layer, the edge controller layer and the field controller layer. In the user interaction layer,the operator remotely sends control

commands to the robot through the webpage. In the edge controller layer,the forward/reverse motion solution of the robot,the
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trajectory planning,the acceptance of the control commands and the issuance of secondary control commands are performed.

In the field controller layer, the field controller accepts the secondary control commands from the edge controller,and controls

the movement of the robot. The three—layer structure has the advantages of the flexibility of network control and the real—time

performance of on—site control ,and reduces the requirements for the CPU performance of the field controller. Finally, experi-

mental verification is carried out with a six—degree—of—freedom robot. The experimental results show that the robot control

system can meet the requirements of real-time remote control in 5G environment.

Keywords :5G,industrial robot,trajectory planning,remote control
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Robot attitude calculation based on extended Kalman filter algorithm

HUANG Longliang , HU Pengfei, CAO Xiang, WANG Haijun

Abstract : A lot of noise is found in the measurement data of inertial navigation system of robot due to vibration interference,
so the measurement data filtering is studied. The extended Kalman filter (EKF) is used to filter the measured data of the
sensor,and the attitude calculation is carried out. The data before and after filtering is compared through static and dynamic

testing. Experimental results show that the extended Kalman filter (EKF) can not only filter most of the noise in the meas-

urement data,but also improve the accuracy of attitude calculation.

Keywords : extended Kalman filter, noise ,measurement data filtering, attitude calculation
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Parameter matching and simulation of power system of extented—range electric vehicle
LI Yanjing, LI Wanmin,ZHU Youdi

Abstract: In order guarantee the optimal working conditions of the key components of the power system of the extended-
range electric vehicle,including the drive motor,the storage battery and the range extender,we analyzed the structure of the
extended—range electric vehicle, matched the parameters of each part of the power system according to the basic parameters
and performance requirements of the vehicle,and then simulated the power performance in Cruise software. The simulation
results show that the parameter matching can meet the power performance requirements. This study has provided theoretic ba-
sis for future researches on the control strategy and the economic efficiency of the vehicle.

Keywords : extended—range electric vehicle,power system, parameter matching, simulation
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Improved design of sealing cavity structure based on ANSYS
WANG Guangyue

Abstract: Underwater motor is an important propulsion equipment of underwater robots. Aiming at the damage of a motor in
the pressurization test,the causes of the fault are analyzed. Through digital design,a simplified three—dimensional model is
established by UG, and the fault phenomenon is reproduced by ANSYS simulation. According to the simulation results, the
copper cover is improved and simulated again. Then the pressurization test verifies the feasibility of the design.

Keywords : UG, pressure withstand structure ,finite element
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Design and analysis of robot joint motor

JIN Liangkuan

Abstract : Joint motor is the core component of the exoskeleton robot, which needs to meet the requirements of small volume,
high efficiency, high power density and low temperature rise. Based on the requirements of the system for the motor, the sur-
face mounted inner rotor permanent magnet synchronous motor is usually used. In view of the low temperature rise require-
ments for this type of motor, firstly, the composition of motor loss is analyzed ,and the optimization design of the motor is com-
pleted by using AnsysMaxwell software. Secondly,the motor temperature rise under different stator split ratio is analyzed by
using motorCAD software , and the optimal stator split ratio is obtained. Then ,the performance and temperature rise of the mo-
tor are analyzed. Finally,the prototype is manufactured and the motor temperature rise test is carried out. Through simulation
analysis and practical test,each property of the motor meets the requirements for the exoskeleton robot joint motor.

Keywords : joint motor, exoskeleton , loss , temperature rise

i

0 35
BEE LA AR 0 %, DL g A2 5 ATk B

N N N N N .

R ot ==
e T S i e i i iy

3 ) MR A P 2 A 6 01 73 A o FRL L S R S
FEAT TR, JF X SOk 2 5 ) B A AT
TARRMERS 1A b Bk 1 R R AT

S 30k

S s ~ L e S
et R N <=

S

[1] 25, B K, HR, 5. B EAAEEXEHARS
Hagdt B2 [)]. F BMAFTR,2018,13(6) :1-8.
[2] 4B, FEM,GEX,F ERFERMETMELY

R B AL M A T AT [T ], A5 AR B 5, 2005, 19
(1):79-83.

.24 .

N

ZHIRE, Ho SME LA AR PRy e Tl
SRRz N, BLA AT AL S S AL
AR N BB IR, 7 20 AR BUN ROR TR

SN N R N N N N X

R N P N . .
I S e e e T i e e T S e S

[3] |:x. ANSYS 14. 5 Workbench #U#k 5 £ 5% 4] # M
[M]. 467 HUbg, T Ak 3 Bk 2015.

[4] TiR.UG NXI0.0 ¥ XHRMANITR 458 [ M]. K. F
4K 5 Ak 2016.

[5] B HARZTFH[M]. 467 AU Tk i prAk

2010.

EEB N T AM(1987-), F, B hmTA HHRIET,
A R 5 e R T LR A M
rfs HHA . 2022-10-24



JEE i SR THIRAFBOR . SME AL A BN
St — ] 25 B A AL HLAL 1Y 25 5 SR, SCRRAE:
“TEEIBLES AT L AR HARIEH R AR Z
rea i, TANE- LA AT 32 25k F RS bl A B
ORI A= R R, BFFE A LA A SC T R L
e ST BAT BRI S (L

1 BEYmFEFRES TN

HLMLIZ T2 7= A BAE , I PG LA I RE 1 T 2k
W IO ML R A B GE rHLb AR 3
FHHIRE RE S A IR FE AL AL, HAE i A L R At
R Y, FE i T H LN RESS AR TS i, 24 5
PRFE S ph XUEE S FE R BREINABRE AL A, HFE AR T
MG (1) PRI (2) TR, 24 I FEAR s 2 10 iR
B D20 2%

P, =ml’R (1)

Py, :Pw/soBzf{'SNz (2)
K P, FoRHRE ;m Fom BAUAE T s ML IR
AR R FR A BE ; Py, FRERFE; P s /R B =
IT,f =50 Hz B}, B{ 55 8 N O RE ; B RN 5f
FOREALHAT

R T4 110 FEL R 97 47, El P SlBL ) T S A ok
A ALY DL, A AL A2 2 TR
i, AR A R R L, Ko F AN D, Ryl R K
., MEETFHNED,, B E T HNAME ] d =
D./D, AR ALAE, AL ML ARUE R
BTt B R AN | RS S - L), St TR
HEMRSH, N1 PR,

Fx1 AEEFEHFLGImRFES
WH EFH /W ZFe/W S/ W HFE L %
1 0.725 10.48 7.6 18.08 58
2 0.7 9.13 8.2 17.33 52.7
3 0.68 8.05 8.6 16. 65 48.3
4 0.62 7.65  8.26 15.91 48.1
5 0.6 8.04  8.04 16.08 50
6 0.54 8.05  8.24 16.29 49.4

Bl 1R SR 1 2 hlrth 2 &, NEIHATE .
1) BRAEIEE T2 0. 62 /N,y 15.91 W;2)
Bl 2 T2 LR , SRS L, (R E M L THE
P03 HFE 5 SRR B I3, S e

RREE. T ZEE
Modern Manufacturing&Process Equipment
s 4) BRAEBERE E TR LAY SE i, £ B ST HE IS
/NI

20

| 2023 %% 4 1

18
A
16 — _——*
=14 —a— e
£ —e— kit
B, —— S
10 %
8 e ——
~—— e
6

0.500 0.525 0.550 0.575 0.600 0.625 0.650 0.675 0.700 0.725 0.750
FETHIL

1 AREFHILBFES ML

2 BHEFAHFARSHT

30 o S ASCEA K AT X AL IR R 0 A R AT A b
At e FABH LA B NS 22 SR TR AR AT (R RO
o UPEAR 1A A

Q, =mC, 0 (3)
K. Q,, FRMEFEAED IR A sm IR T i
C, WHIE ;0 it 0, SHEMIRT

B2 U HL A SRR B i 21 A
S HA SRR AL AR A B B 2R B
BB T 5 SR HEI AR I M ERK T A 18
BT 21,

2 EHLERIAE

RIS o MRS M55, W S 2 fe 5
— I 2 R R B, AR 2 R 1R B 3 PIATE T — i iR

.25 .



Modern Machinery

ﬁlf‘“iﬁﬁ Xiandai Jixie

FEARHI RIS AL M AE b, 455 B B L HL 00, X
ANFE T N AME HE B R AT AR A T 05 B, R AL AL X
e Ml MBEMIE TN 2,

®2 AEEF AL BIRE S

GH  EA GERIE  REEAIRIE  HLEIRE

/C /C /C

1 0.725 107.6 103.1 87.4

2 0.7 102.2 98.3 83.8

3 0.68 97.8 94.3 80.7

4 0.62 94.3 91.1 78.2

5 0.6 95.6 92.2 79

6 0.54 96.4 93 79.7

3 JEANE 2 F N AME He ] F AL T 43 A h 2%
B BRI LAE 2 1) SE2H TR B s, LA T I
f152) HLMLAS ¥4 20 L B b 4 55 L ML B 0 R S 3 —
3, Bl E 2L LN TR 2 IR N PR Y
HG3) E TR 0. 62 B, L HLEE S R BE A%,
MLFCIREE R 78.2 °C , AKHERIREE 91,1 °C , Led il
FEH94.3 C,

110

T T T
—n— L V.
—eo— KRG / .
—a— L
100 et 3 / // /
o o B—— —
g T &
P -— L —
290 e
=
& A
/ i
80 —
A
70
0.50 0.55 0.60 0.65 0.70 0.75
FEFIME B

B3 AEEFHRILBES L

3 HEYEREES T

Wit T, AL RER R AN 2 TN
0.54 ~0. 65 [, HL AL S FE B & G B 40 4, 45 A
TAHAR, E TR 0. 6 Bf L&, AL
23 PR AHLERES B T HLE T S IR T T
K

Kl 4 J2 A BR OG5 B AL, H BL A A Aok
20P18 Hli

=3 LS H#
T | %z M
HE L 48VDC
BB 117w
HE R 0.4Nm
R 2800rpm

K5 &gk
L0 BLAE, A RUAE
J915.98 V.,

Kl 6 &7 Lk
F, 2y 418 Ik B AR AT
AR, 3 YA I AR
H0.02% ,5 W T
AN 0. 88% |7 Uil
W W AR 2 H 0. 28% ,9 | 4 EEHLFEREE
11 BR300 0. 03% (0. 02% , MK I 28 5y
1.04% , LB 3 E 521 R AT

SR HL IR A L L EA T BR T B, TR 7 2
0 A B, X6 A 407 mNm), 5506 3% 2l
9.4 mNm(1.2% ) , %€ F 2R A R 400 mNm, 4
FL AL 7 2 P R i AR 22K

30 1.0
—rms 15.98V

< 1/ N\
BN N
= \ ¥0.6
E \ g
E =04
] / \ o

TN\ VAN

. o0 031 0,02
- N a0 0 12

Es5 =HEEHH Elo6 KT

8 JEAUE L B, ARUE M 4.38 A, X
BUG A I IE SRR

700

600
=500
Z
£400
El
£300
200

100 -8

12

TT T T 1]

|
| I
{——avz 407mNm |

= = >
a

, Current/A

t__c,
=TT

e (=]
i .
e
4
=

g

P [y,

0 -12
>4 ¢ 0 12 14 16 3 4 0 12

s 6
Time/ms Time/ms

B7 BEHENLE B8 MERRKEE



R R G e e g by I,
BT R TF L
SR SR B o
F)Ti_\‘o PCB
4 BHRFAKZK -

K motorCAD Xf HiL AL e
TR T HEA TR, Ty A i AE Ry
8.5 W,EkHER 8 W, Z%Hii
FEN2.3 W, IR E N 20
C WAL T I
B

=0

9 RHLEH

HR 9 L HLEE F S <7 F LR S )7 EAR R i
HLHLETT T B W eS8, /1 10 L4
HR L 2R R R R = ] B iR Sk 80.7 °C

10 BHEHMEESH

11 Ay B ALt ) 3 B A 2= P L e i L
FEAKSE  HLrc )R BEAH 22 0. 4 °C, S0 1w Yt 2
MEL1C,

T7.9°C
Ij

498.7'C  €98.3'C6'Ce

*4082°C  97.7°C.7*C:

E

Bl HEERESG=E
AL HLGELH IR fe e MR B 98. 7 °C WESNIRLEE
R 94,4 C AR BELIEN F 4 (155
C) Y% WANIES NASSH (150 °C) , B HLIETHFE 6
H3 BT R EEK

5 BEHLRFAMIK

S T I AL T AR AL 2 ) AE L E S
21 P ER R PT1000 W R TR A& 8%, B AR AL,
SR I3 FE HLAE A5 100 0. 4 Nm&2800 rpm FF4E

ARBS. TZEE

Modern Manufacturing&Process Equipment

BT B , L ALE T ORI R R B E , K
12 g HLE 1~ B S RSE W 18T 13 O e AILAE 3 E
TULRFEIB AT E TSR R L £k

| 2023 %% 43

0 20 40 60 80

time/min

13 BHEAMKER

12 EBHEYE

NE SR SR T R MLAEAE 00 T 4R 2
AT, E T LA TIMIRE 9 100 C , 515 54
%zlx—iio

6 Zit

ARICEEGRHLTERERR K, Bt H AL E e H
0.4 Nm, % %38 4 2800 rpm, A HLIE N 4. 38 A,
SN FEAS ] E 7 R LR AL FE L BRI
e T 2RI, M TR 0.6, MFE N LA
50% B, LA i RALITH R AL 2538, e
il 3 FEAL ST B L SR 20 I I3, B A S 45 2R
BTSSR BEEA 5, MO k] A fs HL s
AL S RIS
S 3k
[1] B BFAs ZRE FIFBNUBEAGTFTLR
[J]. BEJ7 A %4 ,2013,34(4) :81-84.
[2] #AX,SFEZ b & KEARBCIEREL G N
FraiET]. B R ,2016(6) :9-13.
[3] Z2W, 3245 S HBEFRARNXKEER T &
AR [J]. B THAKFIR,2014,29(5) :70-76.
[4] BARid. AARARFEELAE L L& [M]. L7 AU T
b #8 AR 2016.
[5] #%Z4% wRMBARELY ©HEH S5 2#[D]. 4
M LT K 3 ,2020:27-36.
[6] kP MEARGERARBMEIEZIT[D]. o,k
Lk X 5 ,2016:32-42.

EEBN 2 RE(1983-) , AR, A LRI, AT &, &
ME R,
Y fs B HA:2022-06-12

- 27 -



FIRAY ¢

Modern Machinery
Xiandai Jixie

THshEHZFEHR N FHFELER"

BER ERA, BE K OB RER Y, FoE 5 R
(1. KT KF PR TAZFIR, #40 #)0 434023 ;2. 36 8 & 4k A48 R E S RIS F P oo
#ab 30 M 43400053, F B Gl db TR A PR E) BEA w5 S IR T A A E 257200,
4. % B G h TR ARG A E NS B RE) LR AT 257237)

i OE. B AR AR IR PR R % R R, S 2 A A AR R P0G B AT AR BE SE 0 2 AE, b, AR AR A4
PR mBB AN FHERRET & 83X oM T @A E T E A4 A, AR AIEAE R 5T 47
i 6o AR A BT BT e BIBR AR EGY R, KR T EAXEREAN, E L mEIE A
JEAe B3k B A T AL RE-T48 R T A @mAAE
KR4 miZiEs) KB AAMRE
RESES TR21 SEAFRIRED ;A X EHS :1002-6886 (2023 ) 04-0028-05
Experimental study on mechanical properties of twist and swing of drill string
YI Xianzhong, YANG Zehong , MA Sunan, CHEN Hui, HE Dongxu, QIAO Shaofeng, YI Jun

Abstract : The drag reduction technology of drill string twist and swing in China is still immature ,lacking theoretical research
and experimental data support. Therefore,a test platform for the mechanical properties of drill string twist and swing is built
with similar parameters. Through the test,the range of ground torque transmission,the range of reverse torque action,the in-
fluence of twist and swing action on load transmission, the influence of twist and swing angle on load transmission,and the in-
fluence of twist and swing speed on load transmission are analyzed. The results show that properly increasing the twist and
swing angle and speed is conducive to the stability of the WOB and tool surface.

Keywords : drill string, twist and swing, test, similarity principle
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Finite element analysis of heat flow during friction stir welding of 5A06 aluminum alloy

WANG Nielong,ZHANG Shuquan,FU Shuhao, GE Junwei

Abstract ; Friction stir welding of thick aluminum alloy plate often adopts the biaxial shoulder welding tool ,which has a short
service life and is easy to wear. Friction stir welding of aluminum alloy plate with single axial shoulder is of great significance
in engineering practice. Taking a 5A06 aluminum alloy thick plate as the research object,we carried out finite element analy-
sis of the heat flow of the single axial shoulder friction stir welding process, established a heat flow simulation model for the
thick aluminum alloy plate, analyzed the temperature field distribution characteristics, the thermal cycle curve characteris-
tics, the forward side/back side thermal cycle curves and the influence of extra heat/cold source on the friction stir welding
temperature field. The results showed that when the single axial shoulder stir welding tool was inserted into the workpiece for
preheating , the heat produced by the shoulder accounted for more than 70 % of that of the whole stirring tool ,and the highest
temperature difference between the forward side and the back side was about 40 °C. Adding extra heat source and cold source
at the same time could well restrict the heat loss at the bottom of the plate and the rapid temperature rise near the shoulder,
which was helpful to the improvement of the weld quality.

Keywords : friction stir welding,5A06 aluminum alloy, finite element analysis, heat flow
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Study on superposition of film cooling efficiency of double rows of cylindrical holes

YU Qiang,ZHAO Dan,FU Jing, CHEN Jian

Abstract: To obtain the film cooling efficiency of double rows of cylindrical holes, numerical simulation method was em-
ployed to study the influence of film hole spacing,film hole arrangement and blowing ratio on the film cooling performance,
and then the results were compared with the Seller formula. The results showed that the interaction between the rows of holes
was weak when the hole spacing was large, and the differences between simulation results and Seller formula results were
small. However,when the hole spacing was small, the differences between numerical results and Seller formula results were

large. When the blowing ratio was large,the film clung to the wall at the downstream, which was detrimental to the cooling

effect near the holes.

Keywords : cylindrical hole, cooling efficiency, blowing ratio,film cooling
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Experimental analysis of temperature characteristics of pulse detonation turbine disk cavity
ZHAO Dan,CHEN Jian, YU Qiang, LING Ji,LYU Xuemin

Abstract: In order to study the effect of the detonation wave on the temperature characteristics in the turbine disk cavity , we
measured the temperature variation characteristics with time in the simulated turbine chambers when the detonation chamber
worked under different frequency pulsation flows. The results showed that, the detonation wave had little effect on the temper-
ature in the three cavities,and there was no problem of overheating in the cavity caused by a large amount of gas backflow
and affecting the normal operation of the turbine. In the pulse detonation experiment,the appropriate increase of the gas dis-
tribution had little effect on the temperature change in the cavity.

Keywords : detonation , turbine disk cavity,temperature characteristics, experimental method
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ANSYS-based amplitude optimization of cylindrical ultrasonic toolheads
QIN Yaocong, YAO Zhen, LUO Hongping ,HE Jian, GAO Fengcai

Abstract: Aiming at the problem of low amplitude uniformity in the welding process of large—size cylindrical ultrasonic tool-
heads,a toolhead design method combining the apparent elasticity method and the finite element method was proposed.
Through Ansys modal simulation of the toolhead,the toolhead amplitude uniformity was analyzed by single—factor harmonic
response simulation analysis. The laser vibrometer was used to measure the toolhead amplitude under the same excitation
conditions before and after the improvement. The force measurement instrument was used to measure the fracture tension of
the toolhead welding samples before and after the improvement. The experimental results showed that the toolhead amplitude
distribution trend and the simulation results were consistent. The consistency of the toolhead welding sample with slotted
structure was better than that of the non—slotted toolhead. The method of designing of toolhead was feasible.

Keywords : ultrasonic welding, amplitude control ,large —size cylinders,apparent elasticity method
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Simulation analysis of fracture failure of a diesel engine EGR cooler
YANG Yihang,XU Fudong, CHEN Ming

Abstract ; Partial cracking and leakage of the EGR cooler of a diesel engine occurred in the bench test. Finite element analy-
sis by Abaqus software found that the reason for the cracking and leakage was that the local stress of the shell was greater
than the yield strength of the material. The cylinder and the shell were welded together,and a pressure plate was added to the
shell to increase the support of the cylinder and reduce the stress. Simulation analysis showed that the stress of the shell of
the improved EGR cooler was greatly reduced, and no cracking and leakage occurred. The result was verified by the bench
test,so as to ensure that it can achieve the expected effect.

Keywords : EGR cooler, fracture failure,finite element analysis,improved design
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Design and analysis of hydraulic system of a certain type of tree digger
YANG Yanfeng

Abstract :In this paper,the load—sensitive system of the tree digger is designed,and the selection and design of the hydrau-
lic components are completed according to the working characteristics of the hydraulic circuit of the tree digger. The AMESim
model of the load—sensitive system of the tree digger is established,the three working conditions of the tree digger are simu-

lated and analyzed , and the dynamic curves of the load pressure of the tree digger and the outlet pressure of the pump are ob-

tained. The load—sensitive system of the tree digger is proved to be able toself—adapt to the load.

Keywords : tree digger, hydraulic system,load-sensitive system,load adaptation
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Design and application of vibration monitoring system of rotating equipment in natural gas purification plant

PENG Yinhua, GAO Yang, CHEN Rui,ZHOU Siya,LEI Yu

Abstract: In the natural gas purification plant, the rotating equipment is the type of equipment with the largest number of
faults and the greatest difficulty of diagnosis. The safe and stable operation of therotating equipment directly affects the nor-
mal operation of the gas field. According to the characteristics of the rotating equipment in the natural gas purification plant,
a new online vibration monitoring and diagnosis system is proposed. On the basis of real—time monitoring, data trend analy-
sis ,waveform analysis and spectrum analysis, the system realizes the automatic diagnosis of equipment faults through the ex-
pert knowledge model based on rules and the identification model based on historical faults. Practical application shows that
the system can accurately monitor the operation status of the rotating equipment in real time,and the fault diagnosis is accu-
rate and timely. The system can meet the requirements of state monitoring and real-time diagnosis of the rotating equipment
in the natural gas purification plant.

Keywords : natural gas, rotating equipment , monitoring , fault diagnosis
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Parameter design and analysis of a new—type coal loader bucket
LIANG Guangming, WEN Hong, WANG Hugqi

Abstract: In open—pit coal mine,the main operation process of the coal loader is to shovel the loose coal into the truck ,and
then the truck will transport the coal to the site. Aiming at the problem that the coal loader bucket capacity and the transport
truck capacity does not match (which results in low efficiency of loading/unloading,and severe wear of the bucket) ,based
on the four—basic—parameter method,the bucket of a certain five—ton coal loader is designed. Based on the operating condi-
tions of the coal loader and the material characteristics of the open—pit coal mine,the geometric shape of the bucket is deter-
mined. UG is used to build a 3D model ,and Workbench is used to statically analyze the model under three typical load con-
ditions. The stress and displacement distributions of the bucket are obtained. The analysis results all meet the allowable range
of the material ,so the analysis results can be used as the basis for the design and optimization of the loader bucket. This
study has certain guiding significance for the improvement and calculation of machinery and structure with similar operation
flow and material characteristics.

Keywords : open—pit coal mine,bucket, parameter design, Workbench, finite element analysis
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Effect of processing parameters on mechanical properties of FDM molded plastic products
GUO Zhang

Abstract : This paper mainly studies the influence of printing speed and layer height and their interaction on the mechanical
properties of standard plastic products processed by fused deposition modeling (FDM). Polylactic acid (PLA) was used as
the raw material ,and the Ender—3s 3D printer was used to study the tensile strength of the test piece at different printing
speeds and printing layer heights under three conditions of filling rates (20% ,30% and 50% ). The data obtained from the
tests were analyzed by equal-replicate double—factor ANOVA. The results showed that both printing speed and layer height
had significant effect on the tensile strength of the test piece,and the printing layer height had the most significant effect. In

the three cases of 20% ,30% and 50% filling rates, the interaction also had a significant effect on the mechanical properties

of the test piece. These factors should be fully considered in the design and use of plastic products processed by FDM.

Keywords : process parameters , FDM , plastic product, equal-replicate analysis of variance , mechanical properties
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Influence of Bearing Structure Parameters on the Contact Stress of the Rollover Demoulding Machine
WANG Zhibiao, YE Yuquan, CHEN Bo,ZHANG Xin, WANG Jiayao

Abstract: Bearing is an important part of the rollover demoulding machine. Its structure parameters affect the reliability of
the whole system. Aiming at the design problem of the bearing structure parameters, theoretical analysis and simulation re-
search are carried out. The force analysis of the rollover process is carried out,and the finite element method is used to simu-
late the models with different bearing structure parameters. During the working process of the rollover demoulding machine,
with the increase of the thickness of the bearing and the diameter of the shaft,the contact stress between the bearing and the
shaft decreases. Compared with the thickness of the bearing,the diameter of the shaft is more sensitive to the Mises stress of

the contact between the bearing and the shaft. This study has provided a reference method for the design of similar bearing

structure parameters.

Keywords : rollover demoulding machine , bearing structure parameters,finite element analysis, Mises stress
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Structure design and analysis of a new double-layer tensile fixture
DIAO Dongming, CHEN Xin, KOU Huixian, LI Pinyu, NING Huijun

Abstract: In order to rapidly and accurately measure the mechanical properties of a new type of composite material,a new
double—layer tensile fixture capable of positioning the specimen is designed. With double walled and wedge—shaped struc-
ture ,it can satisfy the requirement for the holding force in the tensile test and avoid the slip of the specimen. Also, it can po-
sition the specimen in both vertical and horizontal directions to ensure the smooth progress of the test and the accuracy of the
data. On this basis, SolidWorks and Ansys Workbench co—simulation technology is used to conduct static analysis of the

model. According to the simulation results, the structure and size of the tensile fixture are improved and the effectiveness and

feasibility of the improved design are verified.

Keywords : double-layer tensile fixture,structure design, Ansys Workbench , simulation analysis
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Control system design and software development for RFID tag color—printing card—writing machine

YANG Zhijie, WANG Fei, ZHENG Yong

Abstract: Based on the hardware of the RFID tag color—printing card—writing machine, the control system and control soft-
ware are designed to realize the full-automatic operation of the machine. The Arduino board, motherboard and motion con-
trol card are used to form the lower computer control system, which is connected to the upper computer through serial port.
The software is built based on Microsoft Visual Studio software development platform. The serial port connection technology
is used to realize the communication between the upper computer and the control system. The operation interface of each
module is designed to realize the separate control of the feeding mechanism, the mechanical arm, the printer and the reader.
The automatic operation interface is designed to realize the RFID tag loading and unloading, the printing, the card writing,
and the checking processes. The prototype is manufactured and tested. The test results show that the control system and
software can meet the functional requirements of the machine, and is conducive to the improvement of production efficiency.

Keywords: RFID tag, serial communication, control system, software development
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Processing technology of A286 tensile—type high lock nut
SHEN Xin, WANG Yanmei, QUE Lieguo

Abstract: In order to improve the qualification rate of tensile—type high lock nuts made from A286 superalloy,the production
process of the high lock nuts is studied. The parameters of the key processes, including turning the broken groove ,necking in
and heat treatment are tested. After trial production and performance test,the size of the broken groove is obtained,the best
necking in form and necking in width are determined,and the optimal values of heat treatment time and temperature are de-
termined. The production test with the optimal process parameters shows that it can meet the quality requirements, improve
the qualification rate of the workpieces,and speed up the production efficiency.

Keywords : A286 superalloy, tensile—type , high lock nut,necking in,heat treatment
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Example analysis of centrifuge vibration noise control
ZHENG Shengen , HUANG Chengbao, YU Jian, WANG Weijie, HUANG Minbing,
WANG Fei, YAN Jin, HUANG Chaoming, LIAO Jianbin

Abstract: In order to reduce the vibration noise of the centrifuge, through theoretical analysis and field test,we studied the
inherent characteristics of the centrifuge. It was found that the dynamic balance of the centrifuge drum and the main motor
had a significant impact on the vibration,and the surface finish of the drum and the fluctuation of the surrounding air flow
field had a significant impact on the noise. By changing the structure of the sound insulation cover,adding a damping layer

on the deflector,and adding a fully wrapped sound absorption layer, the vibration noise was effectively reduced. After the im-

provement , the vibration intensity of the centrifuge was reduced,and the noise was reduced by about 10 dB.

Keywords : centrifuge , vibration noise, test and analysis
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Powder layer thickness control based on temperature field of selective laser melting copper alloy
KONG Shuai, GUO Yueyang, LIU Lairui, LI Yaqi, MA Shiping

Abstract;In the selective laser melting (SLM) process,the powder layer thickness is one of the important control parame-
ters. Reasonable powder layer thickness can improve the molding quality and the molding efficiency. Based on SLM tempera-
ture field model, this paper studies the dynamic process of temperature field movement, predicts the temperature of the tem-
perature field and the size of the molten pool,,and quantitatively analyzes the influence of powder layer thickness on the tem-
perature of the temperature field and the size of the molten pool. The results show that the powder layer thickness has little

effect on the temperature ;the effect on the length of the molten pool is more obvious than that on the width and depth of the

- -

molten pool.

Keywords ; powder layer thickness,selective laser melting (SLM) ,temperature field temperature ,molten pool
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