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A new air consumption calculation method for metro train braking system
ZHONG Zheng ,NI Wenbo

Abstract: The braking system of the metro train is an important air unit. In the past, analogue braking systems were widely
used ,in which the pressure of the braking cylinder was controlled by using relay valves. Nowadays the digital braking system
is widely used to replace the analogue braking system,and EP valves are used to control the pressure of the braking cylin-
der. This pressure control method is different from that of the analogue braking system,and the traditional air consumption
calculation method for the braking system is no longer applicable. This paper proposes a new air consumption calculation

method. By building an AMESim model of the metro train braking system, the air consumption of each air element is calculat-

ed,and the total air consumption of the braking system is obtained.

Keywords : train braking, air consumption, air consumption calculation , simulation
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Insulation monitoring and fault diagnosis of battery management system of vehicles
QI Yigiang,ZHOU Wenhua,ZHU Jianghua, GUO Xiugqi

Abstract:In order to improve the accuracy and reliability of the insulation monitoring system of the power batteries of elec-
tric vehicles, a fault self—diagnosis strategy of the insulation monitoring system is designed based on a relatively mature hard-
ware scheme. Aiming at the disadvantage of long calculation time of insulation resistance by the bridge method,two alterna-
tive calculation strategies are designed. The graphical development of the core control algorithm and automatic code genera-
tion are completed in MATLAB/Simulink, and the test is carried out on the hardware—in—the—loop simulation test platform.
The results show that the system can accurately monitor the insulation resistance of the power batteries in real time,and the
two detection methods can both meet the insulation monitoring requirements of the power batteries of electric vehicles.

Keywords : electric vehicle,insulation monitoring, fault self—diagnosis
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Study on capacity decay of lithium—ion battery based on electrochemical—thermal coupling model
TIAN Jianhui,ZHANG Cheng, HAN Xingben, LIU Junjie, XU Yongqiang

Abstract: SEI side reaction on the lithium—ion battery electrode is one of the main causes of battery capacity decay. In this
paper,an electrochemical—thermal coupling model is established to simulate the battery capacity decay based on SEI side re-
action, the SEI film growth rules under different environmental temperatures and discharge rates are studied ,and some useful
conclusions are drawn. The results show that high temperature can accelerate the SEI reaction rate to some extent, but the
effect of temperature on the growth rate of SEI film is limited. In the case of high—rate discharge,the effect of discharge rate

on the growth of SEI film is very small;in the case of low—-rate discharge,the lower the discharge rate,the thicker the SEI

film. The SEI film thickness is negatively correlated with the relative capacity of the battery to some extent.

Keywords : lithium—ion battery, capacity decay,SEI film, electrochemical—thermal coupling model
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Design of brick handling robot based on vision technology
SHI Jinshui

Abstract: Baking—free bricks are now widely used in construction industry. The rotary brick—making machine is widely used

because of its continuous brick production,good stability and high efficiency. In order to solve the problems of manual brick

taking , poor working environment and low automation level in the production process of rotary brick—making machine,a brick

handling robot is designed. The grasping mechanism adopts a unique roller structure design,with PLC as the control core.

Visual technology is used to detect defective products. The robot has been put into service in Shandong,Hebei and other
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places,and has realized fully automatic production of bricks. The robot has not only improved the production efficiency of the

rotary brick—making machine, but also significantly reduced the overall damage rate of bricks in the subsequent stacking

process.

Keywords : brick handling, PLC, intelligent camera, visual inspection
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Simulation and analysis of the influence of asymmetric winding pitch on the
performance of permanent magnet synchronous motor
LIU Xianlan, LIU Youen, YANG Lin,LIU Yong

Abstract: The permanent magnet synchronous motor (PMSM) has high efficiency and good controllability, and is usually
used as the power component in the servo system. With the wide application of PMSM in the aerospace field ,the requirement
of its power density and performance is higher and higher. Manual winding is still the main installation method of this kind of
motor windings. When there are many turns and slots,and the span is non—full-pitch,it is easy to cause asymmetric pitch in
the process of manual winding. In this paper, the vector model and finite element model of PMSM AC windings are estab-
lished by theoretical analysis,and the influence of asymmetric pitch on the inductance, resistance,no—load potential , torque
and torque ripple of the motor is analyzed.

Keywords : permanent magnet synchronous motor ,non—full-pitch winding,asymmetric pitch, simulation analysis
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Temperature field simulation and temperature control of selective laser melting

KONG Shuai, LI Yaqi, CAO Suhong, LI Jiuliang, LIN Xiaoxiao, WU Baoping

Abstract:In the selective laser melting (SLM) process, temperature has a decisive impact on the forming quality of the
workpiece ,and the temperature depends on the processing technology. Therefore , aiming at the temperature problem of copper
alloy processing,a three—dimensional finite element simulation model of the temperature field of the copper alloy is estab-
lished , and the influence of different process parameters on the temperature field is studied,so as to provide a theoretical ba-
sis for the process control of copper alloy processing. Based on the temperature field simulation model, the influence of laser
power, scanning speed , scanning spacing, and powder layer thickness on the temperature field is studied. The results show
that the temperature of the molten pool increases with the increase of laser power and decreases with the increase of scanning
speed. The scanning spacing and scanning layer thickness have a certain influence on the temperature field , but the influence
is very small.

Keywords : selective laser melting (SLM) , temperature field, process control , molten pool

0 35

H1 T SLM BORREMS B i AR I (A
HURIE = JSOE RT KRG BE & 122 MR RE A I F, B
W& ST S AM HR 2~ BfEE
SR TR B2y 7 3R
SR TEF AV S A U, A 2 4 B — T ST A
o SR, SLM HE AL T i A — LB A 2 i
B, G ARy AR 2o PRI A S5 BE ], e R S 2R
BLES st A 2 S SRy W Z L R € i A
A, B , S MEREZESF B I SLM P
PR FTEH LT TEE , T X EOCE

i

PAT Ry AR B Ay, T 5 AR X HOE R A # b
WOCHIR A HE R PR HOCOCBE B AR /NI T3R5
P A SRR T SLM I T R e8¢ 5 Wil
YT S ATk R AR R 1 T K AR A
TH, DUBEHEXT SLM I Tt 72 i BRAR , I e 2 HAE
DA i AR R B ) S0 T, YR 240 A
R A FRITEE (Finite Element Analysis, FEA ) SR X}
SLM (R BE 7 HEA T 98 . AR BHE R 2 2R AR
BT IR B R SY TN T A SH00 3 KOs
2T G S IREREN . B E AL iR K= 24
AT R A B OCIR  BE  fA5, AE HBO B
JCIHFA G % AISi10Mg % 3t R <F 38 AT T 4341,

.25 .



DRATY SN Foeih i

SESART K 5 YR 2 BB O A 0
TR 4 TR A 2% 2 155 5 A bR 0 5
1 5 %1 8 A M o e 8 U A28 00
TSR AT TR, b2 5
T T RF AU K WOCR AR i T —
A~ 3D A PRI R ARAF A R T H5 L AlSi10Mg
ORI

1 SLM BEH{HEEE

1.1 =HA7E

SLM e/ Tad #t v, — ELAFAE G T B
PARFTRVER L 1 FR ., R IR N R iR AR A AT
PR AR S $ue SO R skAtad 5

ST T  &T

4M2+®;+&J+q=m3f (1)
Hor TR JERFIE] kRS R A A RS IR,
¢ AR LEIR p AR5 B, g SRR B

FEXSESH ke, q FRIEIR B 2 AR L AR 1L
AL, A SCGHE A A 2 T RCR G A E T
SRS TR ) 5 & bR 248
FEARPEFLBRRIT A TR R S5,

1 SLM #E#EE REE

1.2 #ERER
K P ORI AT DI A,

2AP ( 2#)
q="—exp| = 5
Tw w

(2)

r=(x—x —vt)> + (y = 5)
R, P oNEOETIR W0 OGRS A B
SEM T 5 r SRy R TR e — o7 B B DEEE 0
AYBEES 50 SO
1.3 tHETEH®

ATCEET ANSYS SR IS 3047 AH A8 v P4k
HLHALS .

H=de]§dT (3)

K, p IMRHREBE ;¢ WA BHEIRES s T MR,
1.4 BREH

A By R DU 5 — Bl B A )
UGS I AR R W AR IR EE =R T, , AT LA
TN

T(x,y,t) |, =T, (4)

ARSI HRUE A 5 B R A 3R R AT A o P %
BEHIA 8T Rl BA R T LA SO

ﬂ1+§*T+6'—T=q (5)

dx dy Oz

by R THAFTE LA 28 (IR UR ) A o
BT G R R T = A i A, T RLE X
H

or . oT . oT

a+@+5:}L(T—TO) (6)
K b AR R B

3 PR 2R 1 1) PR 58 5 S IR, T 50 DU 28 A4
P, mT R SR

oT . oT | oT

£+5+8—z=0’a(T—TO) (7)
K, e PRI A R ST (BB ;0 0 Stefan -
Boltzmann 'ﬂ.%';g%(,S.67 x 1078 W/m, - k*.
1.5 BRTEM

F F ANSYS
Bkt SIM i F
TSGR
AT B L
SLM fy T-Z2%n
F 1R, HEiE
o A R OT AR
e A ST = B2 REHERITAER
WE 2 FiR , 5 EAAF R K2 AR 2 1 R R
1.2 mmx0.6 mmx0.03 mm, ZEH KR FH 2.4 mmx

1.4 mmx0.2 mm,

*1 BRTATHINSE
Z M {8 Z M {8
BOLIIER P 100 ~400W WS T, 956°C
Hi#EE v 0.2 ~0.8m/s I AH 188kJ/kg
FUSERE 80 ~120pm | BOBERRER 0 60pm
HIMZEE Z 20 ~40um BOLM IR A 0.26
P ARS L 80W/m® - k| WIGHEGIRIE T, 200




2 ETHRTEER SLM g EFES

SLM P55 35 1R B Xt F T 0 i i BoA &
BRI S SO B T g 1 O
LI ek P AR X e ), PR AR SO iR
YA BRI BRI SEA RN T T A SEOHRE S 1
RO, BT R AE A BT R B S O IE
OB BT I T T 2S 8RS 2 (HREOLYIR
FAR R R )2 R R (] B A5 2 5 ) T iU
R EESE, AR SO R R OE TR A
T TR A A2 R 4 [B) B X 26 T2 S HO0 &
SR FE IR FE R

PRI, AR SCHEST. T 445 42 SIM iR 374 BROGAR
B WESE T AR T 2SE (RO HHE 6
HRIZIE FHRIHE ) X B S FE (s ), DA 3k #)
b R R R B s R B B Y
2.1 HRIWENBREIZRENII

3 ARG 2N b e, A E AT
DI BOGIh R 100 W.200 W ,300 W 400 W
A, e 3 1 e IR 43301 oA 866. 266 °C [ 1681. 37
°C \2522.06 °C \3346.83 °C , M5 HOGHR (34 I i
B, B OGRS W RN, 216 DI i
TR FRGEOR R, A 0 7%) DRl R A, 3K 2
TREE WOCTI AR I, FAAL I [a) P A A 0 A
2380, B 3(a) & A LHEANRNL E K, SR
TR N AT B AR AR S5, LA AR 5 4
ANEAL B3 (d) Hhoks i DXl R, e R B T
A, S FBUR I R S ZE R I i H M HT T
SR AR R ZL WO CIRE IS X5
AR TF e TAF R S i
2.2 PAMEENEBREZRENII

SRS SENEESE UYL PO AL N
Hn] DU A R TR | 20 X s Tt T R A
PEIXCEA (a)>(b) > () >(d) , @it XS AT LIS
SR, TR XL St s B I, B
1 TARE A3 I  ith p CUR BE it P TR A
DX IS W/ 5 1EL 2R X 30 ) R R 1 1 5
PR PO TN L I ARG R A AT AV A ]
LN X AT DX ) 5 e R TR0 DR i HL

LA i

Design ,Research&Analysis

| 2023 % % 51

(c) Bk & H300W
3 AEAMENETEBEHZEXFEE

(d) $ksh & H400W

FH 3 BE PR/ N UL 2 5 T A3 T A7 1 ) e 1] F 53
W Je b A7 AE 1 e TR B BRAE I 2 3 3%
urﬁjo

20 . 20
100 B 100
400 400

=

%600 Pan % 600

3800 800

1956 = 956
B2173.63 () B 1983.41 (41)

(a) 244k B 40.2m/s (b) 2%k & 40.4m/s

. 20
B 100 . 20
= 400 B 190

% 600 E 400

800 Fan = 600

E 956 - [ 800

I 1864.94 (1) []956
B 1761.48 (1)

(¢) 12%bik B 40.6m/s (d) 12453 % 40.8m/s
B4 FAEPAHEEETEBZE L

2.3 AFEEEIRERRENZI

5 AN IR A TR BE T 4t = R0 LRI, TS
(a) I 5(b) FE 5 () nAtRAHE R 80
pum 100 pm AT 120 m , XJ I A8 985 1 Fe K vl 43 53l
H2601.01 °C ,2580.52 °C ,2570. 16 °C , & HA4#il]
FRARE I 5 RSB R AR, T o S A O {H 2
ACIHA ., W TTLIEH B S(a) E 5(b)
FEL 5 (o) A BT A DX 53] 308 P 0 1 ) X6 3 32
BRI M T YE- = (T NN Sl e = K 1 L1 SR
T EKEZ R ERM ML K, REEE RN,
FASR A IR T Z A g s 35 4 A8 ) JF B s k)
BRBE DT BUSIE T AR T YRR BE RO i) HAR

.07.



PLINAH A | Niodern Machinery
2 BB AR R S B IR R N

FPEPEHCRBOR il B S AT AR Bk
SIS, RIRE 2 TR OB B AN g | i LA 4 e B

SORANESS ALY MR Ve

20 20
= 100 100
1 200
—J 200 =
= —
— Eas I 800
“ % o 1 956
956 )
B 260101 (41) B 255052 (41)

(a) 424519 ¥E 480 L m (b) #2447 3£ #4100 b m

B 20
B 100
1 200
1 400
1 600
1 800
L 9s6
B 260101 (1)

(c) 22#MAIEAH 100w m

Es5 ARAMEETELZEXLL

2.4 WMAREEXREZRENZIN

6 AN [FIRY A 2 S5 45 43 A1 2 (B0 L I
HrhE 6(a) JH6(b) K 6(c) 2 B H AR IZE R
20 wm 30 pm F140 wm BB = E L, E ] A
FHOBARZE R 20 pm 30 wm 140 wm A
FKIRES3 5Ky 2425. 81 °C 2511.98 °C 2576.62 C,
[SERER e N ERIRE Y| WS a2 3L 5 ) | W (PR
FEAHA 5 1t 2 R BEAR M R] , i R W7 — 2 Y Bl N
Ty A JZ TR XTI S 0 ot T B R AN R (R R
JZIEXETF SLM i T4 & EEMEHT, 8 A2 RH5 /N
S REUIN TR, B AR BRSSO AR A bR
TR, P, 5 X EOEm Tadfe b R 25
T B I E A B P, REAS RE i Kt AN B/,
FEME IO T R

3 4ig

1) ARSCHETRE I BROCEE R, 23 B 1 AN [R) T
EBBONE G W, A —E T EZBIHEN,
SLM PR3O B3 25 041 9 1o 32 o i 52 70 30 5 1) 52
PN R, BEEHOCTI AR BRI K, B 414
JRE B M RTIT 0/ 5 414 1) B AR Ry oA J2 I B R 0 i
it BEAT — 5 B (RS2 M AR /1N, T E i

.28 .

RN 2 O RO I R AL

. 20 . 20

B 100 [ 100
200 [J200
[ 400 400
[ 600 [ 600

1800
956

I 24258 (41) 25119 (41)

(a) BHREFEHA20um (b) #KEZEAH30um

. 20

[ 100

[ 200

[ 400

[ 600
3800
CJos6

B 2576.62 (1)

(c¢) BHREZEA4Opm
o REMKEETHEEZEML

2) IR AR JEPE SIM U R I B R R,
{HIE SIM BE B E AR W S 2R 0, Bk A i 1
P B BRSSP A G T R AU A2 5
SR IRLIE il BE W) 52 e /N (B EATATS 22 R SLM
IO B 1) E L PR ER 5 PR SLM I B s B 1%
JEIRBESN i H 2 N R AT 518 R 2 Hirit AT
P X WIEA ST — BT H R T5 1A

e
[1] MR, A, RKME, . 28B40 Risit
REGIRBZ R[], B E ka8 F 53 & 2018,55

(1):9-21.

[2] BAL KROH, BT, 5 MEMEBHHRELEM
FM M O A R [ T]. P B %k, 2020, 47
(5):32-55.

[3] CHEN Q, LIANG X, HAYDUKE D, et al. An inherent
strain based multiscale modeling framework for simulating
part—scale residual deformation for direct metal laser sin-
tering[ J | . Additive manufacturing,2019 ,28 ;406-418.

(4] ZtbAr. & B R ik 8 b O A BTG A B0 B X 30 AT
R[D]. KX e AHH K F,2007.

[5] LIY,GU D. Parametric analysis of thermal behavior dur-
ing selective laser melting additive manufacturing of alu-
minum alloy powder[ J]. Materials & design, 2014 ,63:
856-867.

(6] FRIF. BOLERBARTYRERB A o 5 ) 9 2
AR D]. &KX 4 P A K 5 ,2018.



[10]

it RO I 2023 %854

Design ,Research&Analysis

FHE NS EMIKmAREE AT

ik 2, XRR
(ZABRASREFERFR F M B4, %4 213000)

H B 5AE SRR RE T LA TSI — ) I AR 8 R AT e A xR A R R
R ok BT A RIS BTG AR S R A v SR R AR BY B T LR A& T R AR, i Mk
Bk IR AT RS ) Aok R ARG B AT AR R SR S IR B ik X 3R R A Ak kB ARG AT R,
BGRB8t 5 Akt AR S AT A b IR A AR R A R, B 1B A BRiEL HY
RN G R A FRTAL A R B AR 5 IR 4 ik R BURE AL ) AT AT, AP RA A TR & Tk &5 K
0 v 5 A Ak AR A AR OR B AR 0T B AR T v SR R R gl AR R B AR A AR TR T S 0 F B IR R,
KER . FAT W EEMRA AR HEEREL KRR 2t E BAES

FESES THI7. 1 XERARINED A X E S :1002-6886 (2023 ) 05-0029-07

Analysis of bearing capacity of equal section four—point contact ball bearing
ZHANG Jun,LIU Tiansong

Abstract: Equal section four—point contact ball bearing is one of the core components of industrial equipment,which plays
the role of relative motion and load transfer between two components. The high use frequency, the impact load, and the origi-
nal defects of materials will affect the normal operation of the bearing and the entire equipment. In this paper, theoretical a-
nalysis of the contact stress and the contact area is carried out by using the Hertzian contact theory,and the analytical solu-
tions of the contact stress and the contact area between the rolling element and the raceway are obtained. The finite element
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verification model between the rolling element and the raceway is established,and the validity of the numerical model is veri-

fied by comparing it with the Hertzian contact theory. Finally, the bearing capacity of the contact area between the rolling ele-

ment and the raceway is analyzed by using the validated contact model. The research is conducive to improving the calcula-

tion accuracy of the bearing capacity of the equal section four—point contact ball bearing,and provides a reliable means and

basis for the design and optimization of the equal section four—point contact ball bearing.

Keywords : equal section four—point contact ball bearing, Hertzian contact theory, bearing capacity, theoretical calculation,

numerical analysis
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Thermal design and verification of double—side radiator for new energy vehicles
GUO Song,ZHANG Yunji

Abstract; The thermal design calculation of the double—side radiator for new energy vehicles is carried out,and the calcula-
tion results are verified by using CAE simulation and bench test. Then the thermal design calculation, the CAE simulation
and the thermal test results are analyzed. The research results show that the thermal design calculation results are consistent

with the CAE simulation and thermal test results, indicating that the double—side radiator can meet the design requirements.

Keywords : new energy vehicle,radiator, thermal design, verification
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Design of an automatic measurement system for vehicle centroid based on moment balance principle
LIU Jianjian

Abstract ; Taking the electric two—wheeled vehicle as the research object,based on the moment balance principle of the mass
response method,an automatic measurement system for the centroid of the two—wheeled vehicle is developed. The double
roller automatic alignment support device is designed based on the characteristics of the round wheel profile ,and the perpen-
dicularity of the vehicle and the parallelism of the front and rear axles during the whole measurement process are realized by
using the two—way synchronous clamping device. By introducing the high—precision displacement sensor and PLC program
operation control ,the repeatability and traceability of the measurement process is realized, as well as the automation of the
measurement process. The test results show that the automatic measurement system for the centroid of the two—wheeled vehi-
cle has the advantages of high accuracy, good stability, high efficiency,and high level of automation. The extended use of the
system is introduced ,which has broad application prospect.

Keywords : two—wheeled vehicle, centroid measurement , automatic testing, mass response method , moment balance
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Research and design of automatic grasp device for thermoforming parts based on PLC

ZENG Xiaoan, GAO Qiuming, YANG Huaibin, LI Rumin

Abstract: In order to solve the problems such as low efficiency, high labor intensity and hidden safety hazards in the laser
cutting process of thermoforming parts, we proposed an automatic grasping device for loading and unloading materials. We
firstly designed the automatic grasping device by using Solidworks,and then designed the arrangement of the vacuum chucks
by using MATLAB to reduce the deformation of the vacuum chucks. By controlling the vacuum chucks and the industrial ro-
bot with PLC,the device can realize precise automatic pick—up, motion track planning,suction and release, etc. The device
will help to realize flexible production,improve working efficiency and save labor costs. The device is proved to have certain
practicability.

Keywords : automatic grasp,vacuum chuck , MATLAB,PLC control
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cle;

clear;

close all;
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plot(a, MAB, =r*", a, MBC, ' =bo’, ' linewidth’,
2.5);

grid on;

legend('MAB’,"MBC') ;
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HE 5 £S5 TH16 XERARIRED A X E 4SS :1002-6886 (2023 ) 05-0049-04

Heat dissipation design of prefabricated substation based on finite element analysis
LU Hai

Abstract: The cabinet of the prefabricated substation is usually made of thick steel plates, which is basically installed out-
doors and heavily exposed to sunshine and rain. In summer,the temperature inside the cabinet is generally higher than that
outside. When the outside temperature is 30 °C , the temperature inside the cabinet can reach 40 °C to 50 °C ,even 60 °C
when encountering extremely high temperature days. In order to solve the problem,the structure of the cabinet is optimized,
and a small window that can meet the dust prevention requirements is added to the cabinet door. Compared with the previous
cabinet, the cost increase is small,and the ventilation condition inside the cabinet is improved. The optimized substation is
simulated under the same environment conditions by using Flow Simulation,and the results show that the optimized prefabri-
cated substation outperforms the common prefabricated substation in terms of heat dissipation.

Keywords : prefabricated substation, structure optimization , highway power transmission and transformation system , Flow Sim-

ulation
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Design of injection mold for shell of thin—wall relay

NIE Jianhui

Abstract : The concave deformation and rough edge of the relay shell are very important to the performance of the relay. This
paper analyzes the relationship between various bars, the filling balance and the concave deformation of the relay shell, and
describes the causes of the concave deformation of the shell and the causes of the rough edge at the bottom of the bars. And
then the solutions are put forward. The actual production proves that the concave deformation of the shell is obviously im-
proved and the rough edge of the bars is solved.

Keywords : concave deformation, filling,rough edge,scorch, lifter
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Application of multivariable linear regression model in the alignment of reactor coolant pump
DU Chuan

Abstract ; Through research on the alignment procedures of the reactor coolant pump ,the model of the end face deviation and
center deviation between the couplings of the pump and the motor is established. Through the method of multivariable linear
regression , the plane expression and the axis coordinates of the motor coupling surface are obtained in the coordinate system

based on the pump coupling surface. Finally, the methods that can be used to adjust the end face deviation and the center de-

viation are obtained.

Keywords : reactor coolant pump, alignment , multivariable linear regression,end face deviation, center deviation
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Design of welding tooling for waste compressor hopper

WANG Hu, QU Xiaoping, WEN Jianfeng

Abstract ; The three—dimensional design of the welding tooling for a kind of waste compressor hopper is carried out. The tool-
ing design is to ensure that the symmetry degree tolerance and coaxial degree tolerance are controlled within the range of
product processing requirements, and that the diagonal error also meets the design requirements. The design scheme plays an
important role in improving the work efficiency, shortening the tooling design process and ensuring the design reliability. In
the three—dimensional design of the tooling,it is necessary to first determine and establish a 3D model. Based on the waste
compressor hopper model , the positioning, clamping and support positions, and the riveting and welding assembly sequence of
each part are determined. Using the sleeve function of SolidWorks , the hopper model is taken as the basis,and the shape and
position tolerance of the hopper is used for the positioning and clamping of the tooling. A set of specific riveting, welding and
positioning tooling is designed,which can achieve the positioning, clamping and molding of the product in mass production.

Keywords : waste compressor hopper, tooling , design
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Design of rail traction manipulator for WPZ-500 smart ballastless track laying machine
DUAN Qinan

Abstract : The lock—rail-pin linkage mechanism is designed by using the friction self—locking principle,and through control-
ling the tilt angle of the rail traction manipulator,the automatic grabbing and bidirectional locking of the rail is realized. The
lock—rail—pin linkage mechanism converts the traction force of the smart ballastless track laying machine into the pressure
acting on the rail,,and the pressure is amplified through the lock—rail-pin linkage mechanism,so that the friction resistance
generated is greater than the traction force provided.

Keywords : smart ballastless track laying,traction manipulator, friction self-locking,automatically grabbing
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Fatigue analysis of C,, freight car based on rigid—flexible coupling
SU Xiaosong, FANG Ji

Abstract:In order to predict the dangerous parts and fatigue life of the welded structure of Cy, freight car,this paper extracts
the time history of the flexible body modal coordinates on the basis of the rigid—{flexible coupling dynamics simulation, and
checks the fatigue life of the welded structure in the key parts of the car body based on the modal structural stress method.
The results show that the fatigue life of the weld joint between the big beam and the middle beam of the bottom frame at the
end of the bathtub is 4. 16 million km,which is lower than the design requirements. Two improvement schemes are proposed
for the welding structure. The service life of the second scheme is increased by 240 % ,and the improvement effect is obvi-
ous. The modal structural stress method has provided a new idea for the dynamic fatigue analysis of welded structures.

Keywords : heavy haul freight car,rigid—flexible coupling, modal structural stress method,fatigue analysis,welded structure
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Influence of rod length error and kinematic pair gap on the motion reliability of plane mechanism
YANG Xiao

Abstract :In this paper,a probabilistic motion model based on rod length error and kinematic pair gap is established , and the
motion reliability of the crank slider mechanism is analyzed by the Monte Carlo method. The analysis shows that the reliabili-
ty of the crank slider mechanism varies periodically during the rotation process. If only the rod length error is considered, the
highest failure probability appears when the crank angle is in the range of (7/2,7) U (,37/2). If only the kinematic pair
gap is considered , the highest failure probability appears when the crank angle is at m/2 or 37/2. The combined effect of rod
length error and kinematic pair gap will lead to a rapid decrease in the reliability of the mechanism.

Keywords : plane mechanism , error model , motion model , reliability
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Design of an intelligent robot for underwater pipeline inspection
DENG Shengrong, MA Dengqiu, YE Zhenhuan,ZHANG Yi,HE Liaosheng

Abstract: The existing underwater pipeline —inspection intelligent robot has some problems, such as low social popularity,
high design cost,imperfect information processing,and low automatic degree in path planning,etc. According to the charac-
teristics and requirements of underwater operation,an underwater pipeline—inspection intelligent robot with low cost and high
automatic degree is designed. The mechanical device is mainly composed of power system,alarm system, power supply sys-
tem, control system, vision and sensor system, etc. The visual control module collects images , then automatically processes the
data to plan the path,and alarms obstacles. Finally,the 3D model of the underwater pipeline—inspection intelligent robot is
established ,and a prototype is manufactured for testing. The testing results are good.

Keywords : underwater robot, visual control ,image processing
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Research on enhanced heat transfer of finned liquid—cooling plate
FENG Xuewen,ZHU Dandan, CHEN Yong

Abstract: In order to study the influence of stamping fins on the heat transfer and flow resistance characteristics of liquid—
cooling plates, this paper adopts the computational fluid dynamics method to analyze the liquid —cooling plates made of
straight fins and serrated fins. The results show that, at the same flow rate, the surface temperature of the serrated liquid—
cooling plate is 9.09 C to 9. 17 °C lower than that of the straight liquid—cooling plate. At the flow rate of 20 L/min, the av-
erage heat transfer resistance of the serrated liquid—cooling plate is the smallest (0.009 K/W). The average heat transfer
coefficient of the serrated liquid—cooling plate is 61 % to 79 % higher than that of the straight liquid—cooling plate ,and the
average heat transfer coefficient of the serrated liquid—cooling plate can reach up to 4169 W/m*/K. In addition  the internal
flow velocity of the serrated liquid—cooling plate is higher, and the flow resistance of the serrated liquid—cooling plate is
higher than that of the straight liquid—cooling plate by 6.57 kPa to 25.4 kPa.

Keywords : stamping fin, heat transfer coefficient,thermal resistance ,flow resistance
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Optimization of motor PI control effect and time consumption by particle swarm algorithm
LI Wenzheng ,ZHANG Wengqgiao,ZENG Xiaosong

Abstract: In the past,in the process of using the particle swarm algorithm to optimize the parameters of the control system,
the evaluation function considers whether the control parameters set by the particle swarm algorithm meet the requirements of
the system,and does not consider the time it takes for the algorithm to tune the parameters. In this paper,the particle swarm
algorithm is used to adjust the control parameters for the static load and dynamic load simulation models of the propulsion
motor , and the speed curve obtained by the change of the adjustment time in the number of iterations in the two cases and the
substitution of the control parameters optimized under the static load into the dynamic load of the propulsion motor simulation
model show that the simulation effect of the static load model and the dynamic load model is basically the same. The simula-
tion time of the algorithm operation has increased by 50 % . This study has provided a new idea for the optimization of the
control model by particle swarm algorithm , that is, according to the actual needs of users,some secondary models in the simu-
lation model can be simplified to static parameters,which can reduce the simulation response time and improve the simula-
tion efficiency without affecting the simulation results.

Keywords : particle swarm algorithm , motor PI control ,simulation efficiency
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Failure analysis of power supply network of unmanned system based on cellular automata
ZHANG Xu,SUN Guoliang, LIAN Min,ZHANG Yuanjun

Abstract: In the power supply network of unmanned system,when a subsystem fails and exits the operation of the system, it
may cause the failure of adjacent subsystems,and eventually lead to the chain failure of the whole unmanned system. Cellular
automata theory is applied to the failure analysis of the power supply network of an unmanned system. A cellular automata
model is proposed and built to simulate the failure mechanism of the power supply network,and a calculation method is pro-
posed. Finally,the failure transmission path of the power supply network of the unmanned system is obtained. The research
results show that this method can effectively reveal the model relationship among the faults in the unmanned system,and can
provide a theoretical basis for the failure analysis of the actual project.

Keywords : cellular automata, power supply network of unmanned system, failure transmission, model analysis, calculation
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Analysis and improvement of insufficient brazing rate of vacuum brazing of automotive oil cooler
PAN Yong

Abstract; Brazing rate is a key technical index of the automotive aluminum laminated vacuum brazing oil cooler,and it has
an important impact on the airtightness and reliability of the product. The product design requirement is that the brazing rate
be greater than 60 % . This paper analyzes the problem of low brazing rate in the process of product development and propo-
ses improvement measures from the perspective of product size design,which effectively solves this problem. A design speci-
fication is formed to guide the development of the same type of products.

Keywords : vacuum brazing, brazing rate ,amount of compression, brazing alloy reduction rate
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Analysis and solution of abnormal sound of engine vacuum pump
WANG Zhen,ZHANG Yuchun, WANG Mingyue , HU Shuang

Abstract : Aiming at the abnormal sound of the vacuum pump of a vehicle equipped with 1. 5TD engine , through the analysis

of the abnormal sound source test data,the disassembly and inspection of the faulty parts and other means,we clarified the

solution ideas,compared and screened the schemes, and determined that the final solution was to adjust the VVT control

strategy of the vehicle. The results show that the selected scheme effectively solves the abnormal sound of the vacuum pump,

and the scheme has reference significance for similar problems of similar engines.

Keywords : vacuum pump , abnormal sound
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