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Simulation of selective laser melting process of GH4169 pre—swirl nozzle based on Simufact Additive
ZHOU Yingchao,ZHAO Haisheng , FANG Lijia, LIU Huan, LIU Mingming

Abstract: The 3D transient finite element model of the selective laser melting process of the GH4169 pre—swirl nozzle was
built by using Simufact Additive software,and the simulation analysis of the risks during the additive manufacturing process
was carried out. The influence of different process parameters on the stress field and shape variables was analyzed, and the
optimum process parameters were obtained. The optimal process parameters and printing strategy were used to simulate the
thermal—structure coupling field,and the deformation,temperature and stress distribution at various stages of printing, sub-
strate cutting, support removal and heat treatment were analyzed. The results showed that the stress level of the joint of the
lateral support of the part was more than 1000 MPa,which was easy to cause deformation and even support cracking. There-
fore, the support scheme was optimized ,and a large number of intermittent flake solid supports were added to the lateral area
for reinforcement and heat transfer optimization. The parts shrank uniformly inward in each direction of the circumference.
The shrinkage compensation measures of the parts were taken in actual printing. The heat treatment process further reduced
and homogenized the stress level.

Keywords : Simufact Additive,numerical simulation,selective laser melting, pre—swirl nozzle
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Analysis of resistance characteristics of underwater vehicles based on FLUENT
WANG Guangyue

Abstract: Hydrodynamic parameters are important parameters for the maneuverability design of underwater vehicles. A three
—dimensional model of an underwater vehicle was established through UG, and the resistance characteristics of the underwa-
ter vehicle under two different states were analyzed by using computational fluid dynamics ( CFD). The resistance perform-
ance parameters of the underwater vehicle under different states were obtained and compared. The experiment and compari-
son showed that the method had high prediction accuracy for the resistance characteristics of unmanned underwater vehicles,

and the display of the flow field was more detailed and intuitive , providing important reference for subsequent shape design.

Keywords : underwater vehicle, resistance characteristics , numerical simulation
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Research on pressure loss of internal oil circuit of filter casing based on 3D printing technology
TANG Zhiqing , LEI Huanxing,SU Hui, HE Jian

Abstract:In order to study the effect of 3D printing technology on the pressure loss of the internal oil circuit of the aviation
engine oil filter casing,the design methods and structures of the 3D printed oil circuit and the machined oil circuit were ana-
lyzed and compared. Numerical simulation technology was used to calculate the pressure loss of the 3D printed oil circuit and
the machined oil circuit under the same working conditions, and the pressure loss of the two was compared and analyzed
through experiments. Numerical calculation and experimental results indicated that, under the same working conditions, the
pressure loss of the 3D printed oil circuit was smaller than that of the machined oil circuit. Specifically ,under the same flow
rate and temperature conditions ,the more complex the internal oil circuit was and the more transition points there were,the
greater the difference in pressure loss between the two. When the oil circuit structure was the same, the higher the tempera-
ture of the fluid and the greater the flow rate,the greater the difference in pressure loss between the two. Due to processing
limitations , the interior of the 3D printed oil circuit was relatively rough,and the interior of the machined oil circuit was rela-
tively smooth. Under the same flow rate and temperature conditions ,the actual pressure loss difference between the 3D prin-
ted oil circuit and the machined oil circuit was smaller than the theoretical calculation value.

Keywords :3D printing, filter casing,internal oil circuit, pressure loss
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Research on electromagnetic characteristics of DC solenoid valve
ZHANG Meng,HAN Hui,MA Xiaojun

Abstract : Taking the self—designed high—voltage low—power DC solenoid valve as the research object, finite element analysis
was carried out by using ANSYS Maxwell software. The influence of key structural parameters ( operating air gap, coil turns,
current and material ) on the magnetic performance and dynamic response characteristics of the DC solenoid valve was studied
and optimized. The AMESim simulation model was used to realize the multi—physical coupling between electromagnetic , me-
chanical and hydraulic systems. The accuracy and static/dynamic characteristics of the model were verified by experiments.
The problems existing in the calculation of the magnetic circuit principle were avoided,and the accuracy and precision of the

design of the solenoid valve were improved. This study has provided reference for the design of high—precision control system

of high—pressure low—power DC solenoid valves.

Keywords : DC solenoid valve , ANSYS Maxwell , AMESim, electromagnetic attraction,dynamic response
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Lightweight design method for the receiving antenna of a propeller telemetry system
WANG Ye,NIU Hongwei,ZHAI Yahao

Abstract: The main function of the propeller telemetry system is to measure the vibration stress and blade angle of the pro-
peller in flight. The receiving antenna of the telemetry system is mounted on the stationary components in the engine nacelle,
and integrates RF coils and induction coils. The receiving antenna was designed according to the specific structure of the en-
gine and the nacelle. In the initial scheme,the receiving antenna was installed on the reducer casing and firmly connected.

But the weight of the antenna was 10 kg,which could not meet the design requirements. Based on the mechanical model analysis,
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the lightweight design method for the receiving antenna was proposed. The installation position was re—selected , the cantilever

length , section bending stiffness, bolt layout and material were optimized ,and the total weight of the receiving antenna was re-

duced to 1.5 kg. The random vibration analysis was carried out,and all the indexes met the installation requirements. This

study can provide experience reference for the design of ring antenna parts on the engine.

Keywords : propeller, telemetry system,receiving antenna, mass , cantilever length, bending stiffness
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Influence of backangle form on drill performance
LIAO Xianghui, YIN Qilin, WANG Wanyong

Abstract: The form of the back angle has a significant impact on the cutting force, stress, temperature, etc. of the drill. A
three—dimensional model of the entire cutting process of the drill was established,and thermal coupling simulation was car-
ried out to analyze the Mises stress, cutting force ,and temperature changes of the drill with different back angle forms under
dry cutting state,and to identify the advantages and disadvantages of the two. A three—dimensional model of the inflow and
outflow of the coolant of the drill under internally cooled state was established ,and heat flow coupling simulation was conduc-

ted to analyze the flow and temperature changes of the coolant of the drill with different back angle forms,and to identify the

differences between the two. This study has provided reference for the design and application of the drill.

Keywords : drill , finite element simulation,back angle , thermodynamics , hydrodynamics
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Research on dynamic characteristics of reverse acting pressure reducing valve based on AMESim
CHU Zhiwei, LIU Fengli,ZHOU Shengren

Abstract: The stability of the output pressure of the pressure reducing valve and the fast response to stable output pressure
are important performance indicators of the pressure reducing valve. Based on the structure and working principles of a cer-
tain type of reverse acting pressure reducing valve ,the simulation analysis model of each component of the pressure reducing
valve is constructed by using AMESim numerical simulation software to study the pressure flow characteristics and dynamic
characteristics of the pressure reducing valve. The correctness of the simulation model is verified by building a testing plat-
form for the operation of the pressure reducing valve. By changing the values of different basic parameters in the model, the
influence of different structural parameters on the dynamic characteristics of the pressure reducing valve is studied , providing
theoretical support for the design and parameter optimization of similar pressure reducing valves.

Keywords : reverse acting pressure reducing valve , AMESim , parameter optimization ,dynamic characteristics

U I 548, A0 35 R W B K T i D A P 1) A 0
T, {H 2 3 48 A8 AR B K, BLAS & 0 HLAE % & 445

1895 4F | & E IR Z AL T —FE 1973 4FE,J. C COOL FF &M T K 58 .m0k 7
11,1966 4F,J. VANDER HORST £ T —Fh B #Y  mm . 9mm 2. 5mm A 355 /N 59 96 18 5 5 )t [ i

51

i

.

R N N N S
e e T e e e e I e s

R R S N S S S S S S S S S S S S NP S S S S
~ e I I

FUJIWARA S,MURA H. Research on drilling for cooling

hole of die and mold[ C ]//Proceedings of the manufac- TEERAN B IE(1964-) , B, M B A, =ik K FMRE
turing & machine tool conference.2019.D11. A F AL, BN EKE T T H KA
EFapre kAt Tuesk, F. CH4169 AL FHim o4 % KB AL E A 36 TR &0 HFH

BN AR PR AR EHBAR[]]. RS RE, EFF(1975-), 8, BT IA, B AREHTH
2021,49(13) :8. HB A RN EFK,

[10] =R #. CFRP ] 3LAR45 MUIR R 46 sk 25 M B A o7 A

. . ‘ & HH:2023-11-13
%[D]. ®% . ®k Tk k¥ 2018. o B



HAH SMC 24wl ik & B 7 K 5840 H 50 mm (10. 6
mm, 5 B EFITE 0.1 ~0. 7 MPa Z [8] 1 /N il fR]
B THAELRNY: RS A [ SR & e ik B
AR PR S, i Rl )4 ot DA TR B 1) DG 4 o)
R Jr EIRE H  Le A8 e s 4R e eI i 2R
7R i R Rk A AR S S e, XS
B ARSI T Tk & SRR sk a4

AR SCHIFSE ) 305 ) A FH =08 1, 73X 28 9 s
ar, mESUR P AERIFENS T A6 T 1T G
PR B a3 3% T THT T 09 77 ) 5 SR 3l B 7 Ta AR I
HF PR 1 Fr7R 5 HAB AR L, B I Ry
Pl ZE RN R R T CHLRI ML R SE, LA AE
HIELE R BIRRIAE O 5 20T AR TE 2R 1 DI6E , XF
T RO B G 24l 2 B IR,

2 l—ﬂﬁﬁﬁﬁﬁ;

~ L R
s N TN
~ / 2 4[R5
JE—2 smna,

4
| T G-l
=
|

B 1 e AR E R

FEWH B TAR R, Ok A 2R G0 A 04 s A TR i
AKT 45 MPa, J& T i I 18 F) e, i T i
2R F JIHE 20 MPa Zc Ay, PR G 5 228 SO E
R Ao A A B4 o T AR e 2 SR o, A DR
VEAAERSE BT PR IR ) N AR TR, I, iy B
G MU AU R B SE R BETT, (B R S RE S AE AN [F)
R PR ARS8 il H s g 0 s B O 2, SR PRI
RaR2 S IS F7 N 1

TE X 1 4 LA 58 O T, AR B A A
MATLAB/ Simulink {5 £ 4716k s 1) 28 52 5 ELASE
B BFFE R HE R AL SRS IR TT B TR 5
T LA D R ol s R A )2 8 Y 11 s g 4 il
R E e IO A 8 4 T, S [R] 28 g s < Bl
WAL T 2%, M S X
W b s g B AN G P TR AL, T Amesim )5 LR 5

it RO
Design Research&Analysis

SRR VB R s = ) A AL AR A 5O [R] DG B 2
BOS D8R B S A FRPE 2, A 08 1 1 T ek
AN SR AT A R S5 SO SRS R
Wi R AN ] B SR S5 7 T BT AR 5 1A 114 3 25 8
2EARARY S BB AT, AT LAR A2 B B S5 A S
X A AU PR R, B 1 R o e R e 1 R
JE FIRSE M B FEAR T 3 5 A 40 B 3 24 T %o Uik
T 18 B 2SR A S 2 S 8k

EIRART) S A X R BRI AR A R G 70
MPa WS B HE#% , (4 Fluent #4317 1135
TR BE S 5 00T, MR 5 0 A B, i 2
T AR T 25 R B TR LB AR . Wang!™® 45 A
FET Amesim F4 & T — 98 BB AY | 32 ZE 0
% 1 RSN 2R BRI (B R (8] RS e s TR] AR 2548 S 80

w01 4 A Fluent BCFRFZE T K I s
JE W A 3k i v N S B AR A N B AR R . BR B
i SERFSE T —Fh 70 MPa 9% AU 8E 28, LA
Fluent #AFXF P &8 3 7 4T = 4EAL AL, 28 B %080 &
PR R ) T AT LASE I8 T, 0 1 s AR IR X
W, N RS EE R S EER S S K YE . £ Xt
o RS S0 B v e 1 X 5 B A G B TR )
O, AR ) AR ST T 2 R R R W ) B AR
ZEATUTE I T AR A AN 2 S IR 56 S B R i [N R
XHAEAT T 5 5, 25 5 3 WY i R RB 42 v FR g e 10
A R Ry N A S <k i B D WA i s e ]
s (] AR AT AT 1 e e 1, 45 5 285 S % sl
WAL T S A BN A B RS HINME.,

H T, T A& 2= SCHk 23 080T 25 Dol 4 1 1) A
9% FEAE AR AR B4 AT L, T 7 A DU R A
FURL TR A 22 S IR 25 SR 00 UE , 2otk ek TR 1 25 4 S 805
AR EATSEIXT LLISIE AR S X L A5 39 p) /E FH 2
KB AR PR A5 Fn T A B % fE S bR T
AW R K W AMESim 857 7 1% 0l 1| 1Y
15 FARAY 38 06 00 T L HER I, O BRI
ZA R RS N R R S T ) L as sl R
i s SR A B T R A L N R
SR L FR S B0 I8 R 1 3 25 0 7 18 52 Sk S AR IR
254 SRR AL T BB AKTE

1 #FHE{ERAXSKEEER

| 2024 5 % 4 3

.31



LI | Nani s
1.1 RERRNEHS

AR SIS B8 IR F 36 (3) L RS (4) (3R
T (S) B (6) E A (15) TG
(16) =P (8) Felk(9) ZEHIZH AL, 4 2 FioR
1.2 ITERE

SRATEMTER(9) AT (16) Flik
SER(9) b AR H A 1T, e = i O e AR
FERYTE LT, 77 S AR M A 1R 0 3 7 7 s 4 [ B, A1
FEE B R A (6) B SR (5) # J % F
VAFESRSE (4) b (R RS0 (4) IR 48, R, 725207
U (15) JIER T imis 1] (16) 5521k (9) I
R AR G BT 24 e R Sk B LE () L 4%
TG T(16) 58456, 48 SR FRE A 7= b A JH 5
P O SR THFE R DL, 7= SRR Ik 14 e
FIBHEREAR il i e (6) RS (5) # 1 f% ik
SN RS (4) B IR 0P RS (4) 1
HESNBRSE SR (5) BB (6) T 4rimiE 1 (16) FH &
ARG AR (15) I SR TG T 1B T, 25 R E
BT S A R J AR M 7 3% i T e B R e
(B ;77 il et BRI S 7 O R e T
—SETL RN, SCEE T fE

1

1 T :- -I "' I._ _:__:' 16
1-VRHMBE s 2RO IRNE ; 3-35; 4-TRRISE; S—3psE s
- T-PHREl; 8- EHRE; o-Flk; 10~ 11-12E;
12-JR B 13-$418]; 14-2IPE BB 15-Z 058, 16-70
W] 17-BEETeR; 18-TH 118 19-F&TH1]; 20-& 40
75 21-BFRHE ; 2222 AV [T 23R ; 24—
25-5; 26-UREE; 27-RRIRLE; 28- BB HEE,; 20-P4E;
30-HE s 31-IRET K

2 EREER SR E

M I 7 8 i B e (L, S R g se ik
(9) EWFLHES 220G TT(19) , FF 484 40 153
F(22) WA Z2IEIHT I , 8 R E4W1(19) |

SREEIE (21) VAT T2 (20) ERHERAL
(25) fEth , B2 BRI E N

2 {FEHEH

2.1 RBERHFEZER

FTF AMESim BUE /T 82 57 5980 H 1R )5
RN 3 iR, w8 1 B R TSR, 5B
10 T 7E 0 ~45 MPa 36 Fl N 1915 € il 2 ol 28 &k )
SEEAFRL AR A TR B A TR T3, Ry 22 T S il 2R 4 3t
JEITUR . A9 11 B A S 1 ) i i ke 22
il 7 AR A R 2R, #4242 -9 4 Rl T IR R A
AR FE A 2 6 A SRR e 5 RN A2 A7 L | A 1
3.5 FL[RIARALL T 96 T4 A4 10 1% 2E 32 B, i 4 B4
G VA2 S AL o i, R 7.8 AL i {0 e i 2
R A 9 R il i 1 AR B AR 4

1S

@ 2 SRR
b HEM= 3. 5 3G 1410F;
' 4 VEI VLR
6- AT
7- B EE AR,
8 R,
9- FHJEAL;
10 -A] A FE SR IR
11- fiF=0M;
12— SRR 2k ;
13- FE Sl i 28

B3 BERHERE

2.2 (FESHIZE
T AEAT EASL Y S e v sz e R A S B
THL, AT EEMSE

*1 BEREZRESH
SRR ZHUE
PR J1/N 500
RN B/ (N« mm™) 485
MR kg 0.014
e B/ m 0.001
BRI J1/N 135
SEALHENIEE/ (N - mm™) 52
mEREAER/L 0. 0003669
R R/L 0.0233538
it R AL 0.75




3 (FESHT5iExftt

3.1 KRS

RIS T FH RN B2 a1 4 Fios i & b i Tk
B2 hER GG, L R E LA 4 45 |
I, T AR SO, PR B T TN e 4 D s 1] 3
I ATLRA S0 5 45 e R, RV AT A6 e ) 2% b 1)
(S THIEAR

b "

BT -

| o r ;."'i"
Wi RS RIS SR A

—
=

s in

IIES A i nwn

4 BERERENRIKES

3.2 RERESSEE
3.2.1 HeEASREL

TE s R0 6 N2 1, I 2 40
VTS W R AR F3 AT O ~ 450 bar A8 Ak, UK 19 5
0 BRI R AR AR I 5 R

SEEFEH R 7K 202 bar B8R BTG 1] 56
P (06 1)V 20 8 0 6 R 1 3 1] R 3T 4R
), I, 7605 BAR R sp g ok B R 202 bar 2%
PR, DN A G 6 v (g 4 0 4 i ok X e mr
=N EEANE TR NE A RS NS BE A NS A 2o
(190 ~220 bar) JL N, SEH BHMAIRS .

250 240,
5200 5200
2150 <160
ol @20
£ 100]

]ETE 37 80)
& 50 & 40

0

L 1 - - L T
0 80 12() 240 330 420 0 93 187 280 315 350 450 450 450

4 AJE J1P /bar iy NJE F1P /bar
5 BEREDFE 6 RE B E SRR
—i 6 i 2% -HE

Ko SIZ 6 i 2 AR UL pil £ A8 R 2R #8h A S 4 AT, 9T
i It Bz SR AR G R BRI AR BOAE B L AR R AL
7E0.6 ~0.8 MR ,0.8 ~ 1.0 iR

it RO
Design . Research&Analysis
B IR R B AR
CO\(/T(X)((T ,YY) (1)
RPEAK (1), IR R REOE T 22 5™
AR AR EZE AR LLAE, 6] 5 Fn &l 6 v 2k it £k
P B JR AR O R BTN 0. 741, AR AH G
3.2.2 AREHHEHL
WA 0 A AR IR REAE 450 bar, BF5T H 19
2 TR SRR 7 SR8 R e R
LR R R T ES

250

| 2024 5 % 4 3

pX,Y:COTT(X’ Y)=

250

200 T 200

150

150 — il
........... i S
100 }E 100
50 g 50
. =
L e, o
00 08 16 24 32 40 001 022 052 082 152
i1 /s 5 [l o/s

B7 REHME-TEHE BEHS RENM-IKRBHE

P L 7 W] U I O S A T R, AR R R
FELFBE, Y TR R B E I, 0t K 4
R, T AR AR I TR 0 284k (B XTS5 85 iR
Ko FRUGHIT (1) SRS P h 2R 1) Bz ZR 304 56 2R 4K
R0. 811, M GEAH I,

3.3 BEREEFGE
I B Zh ARt Zean 18 9 AL 10 Fs

250
£ 200
S50
100
=
0 2 %
0.0 04 08 12 16202428 3360 0 0T 06 1116 21 26 3136
i} [ t/s i} i) o/s
9 BEREEEE 10 BEBESIESYE
pEMS T

D A Rt e, A A 1455 450 bar A
AR HY O 18I TF3 207 bar, SR RS, ff
PR I D IR 2 R AR R R ALE PR
450 bar FYTEEHIA  IFLEDUE AR FT 5 A Wric st i
W AR IRl 9 FER 505 FL A ZR AR ST HE

[FIRE  THA R IR G R B AR B S i 2k 2
[ AH OGP, AR 22 (1), B AR AH 5C R BN
0. 865, J& TR AH X

.33 -



DRATY SN Foeih i

Lo B e A SO S, A Sl
) AMESim #5285 7T LUAR fef i 452 4000 9 159 52 s T
fF.

4 SEHSHIHSEERRME

DA X U6k s 1R 445 ) 2 501 A 55 3R B 08 1 1
o H S W B2 TS ) Gs s AR | S Y
U B O R 15 S [ N ] S o 5 DA S
TN EE T 7 Ui AR S S5 A 2 8O0 D 1 3
AN JOE (%) 52 W], SRy U 1 445 A 2 500 A A 4 Ik B
AR
4.1 FRERHBNBERSENZN

PREFHADS BRI RS R E LT, X
Ul R B AR A R AN T 11 R, T R B
ZZE N 0.65 ~0. 85, HILPLse e | 0. 75,
P ELATEIZAB Y bR 25 B—AME 50 B, 5 T i R AL
A3 E N 0.65 .0.75 0. 85 I, AT I8 s 1 4 o s
JIWEI ) 2SR R R

FH L 11 AT, B i R AR, R )
RE BT PR B0 , sl Ry b Rl =2 A e, L )
LAH P T BT RN, P i R
0 0.85 B, Bl mm p i ), Ho H 1R 4
6 N (190 ~220 bar) ,

250 _

200 | .

/

‘ 0.65
5 /
<
i0r 0.75
3
= / ———— - 085
RS

J/

W
S
T

0 ! ! ! ! ! !
0.0 0.6 12 1.8 24 30 36

5} [ t/s

B 11 AR R B AR R 4 1 A R0

4.2 FEERENENZI

PRI A SEOAAS | O s s W B A (L, A 52 L
X VR R BN AR A S (1] 12) o F TR R R A
SR B8 HR] 114 2 A4 R, HBUHR R RO AR K
PRI A7y B 308 3 B R0 1 L R IR Bl B 445
N/m 475 N/m 505 N/m #4505 50T,

.34 .

250
200 | Z
/
.
E )/
<150 y 445
=
i_ 475
=100
F
= === -=505
501
0 1 1 1 1 1 1
00 06 12 18 24 30 36

i [ /s

B 12 iR I B X 3 AR A R O 2 T

P T 12 AT, 24 9 Fe 5 ) B2 3 ORI Y AR
FE IR T ABAE SRV LN, LS R E
B[] A —F, AT RNZ S G e T TR e 1
B[R] R p8 B AS TG 5 M, IR S ik FH TR 4 475
N/m,
4.3 PAEEETME NG

B PR AL SO AR | T B e % (R T2k, e
BN RVFUIN R B A 7 2, W B ERAS
REI R, O BB R RE A R A M b R TR S, B 450 N
550 N.650 N #1557,

FH L 13 AT, BE 3005 0 0 T, D AR E
FIREI, ELXT 0 7 B (8] 5 ma R K, v ie 790 At
WHER 550 N,

250

200 L B ——— —

S 150 F 450

1 JE J1Py/bar

550

i ¢
=)
(=)

=== 650

v
S
T

' ' ' ' ' '
0.0 0.6 1.2 1.8 24 3.0 36

s

B 13 AEEERE A EFENRN

5 XIRIIE

BRI 1 B4 2) ST DT LB A
%o SR 14,



=2 BEBREERESH
SRR ZHE
VAR AT /N 550
PRI/ (N - mm™) 475
e B 2/ kg 0.014
B B/ m 0.001
SRR TR /N 125
AN/ (N« mm™) 57
AL 0. 0003669
REREARY/L 0.0233538
i R 0.85

HIE 14 AT RUA Y 05 5 2k S 008 21 19 i £
FeEW & FE IR T BT B, (7 A B A Bl o
Fe A3 T e AR J PR A 2 S e e 1 S S5 i R
Jeidis AR R RELE . E a5 (1) SR A5 8w 2%
LRI K JRAMEOC R ECH 0. 852, J s AR G, BT LA
HAL ks e

250

[N
=1
S

7
3

RS

S
S

i R J1Py/bar

v
=

o S S
00 06 12 18 24 3.0 36
i} i /s

14 R0 #R] B i) oz 1

6 Zit

AR SCAE S BT P52 FH 2 A0 IR 254 B T
VEJRFRAY LRS- FI A AMESim PCD %) Hii 47 2
38 Ao S Bl AR O UL S0 25 2R LA
SR T TR R AR A ERA P TR TS SR X
JE B 5 32 B A5 M S0 FLB A1 RE 52 i AR A T
THEIEAIATSE , G5 R 2 I T AMESim A4 # H
I T A () 0 AR J2 T T AT 1) 5 Ok 2R 0T i 12
M 7 30 38 119 56 T 65 A B 8, 6 B Ry 9 i AR BOHKG
IR ] o 7 PR 5 35 214 34 A O e B I B e T )
AR v 0 TR Y R e

LA i

Design ,Research&Analysis

| 2024 5 % 4 3

B 3k
[1] SORLIM,FIGLIOLINI G,PASTORELLI S. Dynamic mod-
el and experimental investigation of a pneumatic propor-
tional pressure valve [ J]. Asme transactions on mecha-
tronics 2004 ,9 ;78-85.
[2] SMC(FE)FMRAS. AR ERAFRK[M]. LK,
AU, T Ak i priE 2003
[3] HhFah. RAUE & E A 3h o) iR 1] TE R 3LA8 & 4%
WAy AR ]]. RIESL A30,2020,2(2) :9-14.
[4] $AA#. AT AMESim 9 CNG R JE ] 3 A4 1 49
R[] REAF S E4,2018,3(1) :14-19.
[5] X4 RERS) S HEFESBEHEAT[]]. RE
A3 5 % 4,2013,39(3) :24-35.
[6] @B AFXBEREMABATL 3SR 0
»H[)]. RIEAF S %4,2013,33(11) :6-10.
[7] RAME%K FEZEAHREREAG SEEHHR
[J]. B TR 5 4R ,2011,9(1) : 1-6.
[8] WANG Q Y,ZHU Y,HUANG H J,et al. The simulation
model and dynamic performance for pressure control car-
tridge valve based on AMESim[ C]//2011 International
Conference on Consumer Electronics , Communications and
Networks ( CECNet) . IEEE,2011:2788-2791.
(9] 46T AUE R T BIEAR N3R5 80 5h & 47 S Ao 4 15T
R[J]. KArdEiE 2009,35(1) :36-40.
[10] #m. /RSB XWTRAIFAS D ESH AR
HR[T]. M=K FHhHL,2011,37(6) :9-12.

[11] HEM. SEAALRESAFASGASI[]]. &
JE5 A3 ,2022,46(3) :128-137.

[12] &, 0 8 5 X & B A 3h w & I 1A I 4 M
ARFLL)]. # i K F F (T F HR),2009,43 (10)
1789-1793.

EL£IH 2022 FE#F /7T AKAAHR B (LJKMZ20220601)

{EEB 4 &5 (1998-) , 5, Al 15, BF 50 7 1 s ALK
wF R4,

%85 A 83 :2023-09-09

.35



DRATY SN Foeih i

ETHRRANMBXNZESEWZITSAHK

=23

(FFAR = iAA KA R Z 3 ( L) ARAE] , _EiE 201206)

o OE A AL B A AR B A ik Ak 09 W% F R R 2R Coil-PC & 483% 3T 44+ | ANSYS Fluent % Creo
(PRO/E) % T A3} FCU BAS R HAT ARSI A S At RAL R DR B B, G AT AL )G 69
RIEHEIHAT R IRsh R B A AN IIE T % FCU %t 89 sTAT M Ao 5T SE | 4 U5 4 FCU AFA %3t T4
T EZNBFEL,

EER.FCU £kt TRRM

HE 5 £ S THI2 SCHRARIRAD ;A SE S :1002-6886 (2024 ) 04-0036-05
Fan coil unit structure design and optimization of cross—flow fan

LI Huanan

Abstract : In response to the market demand for low—cost,low—noise,and high—performance fan coil units, the internal Coil-
PC system design software , ANSYS Fluent, and Creo (PRO/E) were used to parameterize the design,optimize the aerody-
namic performance,and construct the prototype. Finally, the optimized experimental prototype was tested for air volume, vi-

bration,noise, and cooling capacity,which verified the feasibility and reliability of the FCU design. This study has provided

important guidance for subsequent research and design work of FCU.

Keywords : FCU , structure design, cross—flow fan
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Study on sealing performance of permanent metal extrusion joint pipeline connector
ZHANG Xu, TIAN Fengjie, JIANG Xiaoyu,ZENG Wenjun

Abstract: In order to study the sealing performance of the permanent metal extrusion joint connector,a study was conducted

on the influence of different extrusion amounts on the sealing performance of the aviation pipeline connector. The connection

model of 6061 joint body, 7075 extrusion ring and 6061 conduit was established, and the judgment conditions for effective

sealing of conduit were proposed. By simulating the extrusion molding process of different extrusion amounts with finite ele-

ment , the maximum and minimum contact stress and plastic deformation between the joint body, extrusion ring and conduit

were analyzed under different extrusion amounts during the extrusion process. The sealing performance comparison tests were

conducted with unilateral relative extrusion amount of 0. 8 mm and 1mm. The experiments verified the accuracy of model es-

tablishment and finite element simulation. The results showed that the increase of unilateral extrusion amount enhanced the

sealing performance and connection strength of parts; the joint body mainly underwent plastic deformation,while the catheter

and extrusion ring mainly underwent elastic deformation; the internal sealing tooth 2 of the joint body played the main seal-

ing role, the sealing tooth 3 played the secondary role,and the sealing tooth 1 had anti—pull-off effect.

Keywords : metal extrusion joints,unilateral relative extrusion amount,finite element simulation, contact stress , tightness
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Vibration—pressing forming of castable for direct blow pipe based on DEM
FENG Fei, DING Qunlong

Abstract: In order to further improve the filling quality of direct blow pipe castable,the compaction process of the castable
under 1D vertical vibration was studied by using discrete element method. The effect of vibration time ¢, amplitude A, fre-
quency f and compaction pressure on the densification of the castable were systematically studied by using the experimental
method of integral feeding and continuous vibration. The optimum process parameters corresponding to the densest packing
were determined. The results showed that the discrete element method could effectively simulate the vibration compaction
process of the castable in a direct blow pipe,and reasonable vibration parameters and compaction pressure could significantly
improve the stacking density of the castable. Under the same vibration intensity , high—frequency and low—amplitude vibration
was more effective. When the amplitude was 0.4 mm, the frequency was 55 Hz,and the compaction pressure was 1400 N, the
compaction effect was the best.

Keywords : vibratory compaction, castable , discrete element method , direct blow pipe , numerical simulation

i

0 35

e PR ARE B e WP R RS 7 P B R A 4
SR, R B WS B b A, SR R
B SUT, B R R R 2 i W 0 B
RN, BE R DL -E R Ry 45 R R B
FEEI S JERFN L, BUA T2 K 2R R 3 i AT
IR T A R4 I TR R AR 389 AN 1 50 sl 4
KPR ML, A2 18 e A T e R AR
TIAE FECE WA RIS, KIGIN T 4olk 22 5% 11
|

PRl AT LI R o B A S AR 3
PR BORLECE AT N, T2 ORI BT A a JLATTE

RAFVBE S0 4% 205 B LA % b bk A 900 B bR 2 10 2
M e TR R %5 S B BB A AT B RT A K
AT T A, TR SR 4y B 52 56 A0 5 A 17
HBIMS SRR, RGBS T AR RS 4307 1
R R Bk M TE AR 3 45 1F T M RR B AL A2
A4 A1) 5 T 8 B Tn 1 MR ik A T B 1 £
FE e T R EIVE T TR BE 100 1 2 LB, 4007 T
[F) R~ 137 2 0 4IR30 R 57, He A8 T PR B 2
BOGHELEE - B 92 IS, Xizhong An'®! 25 AR
B BT T 6 BRI T BRI B
it f, BFSE TR S 1F BRAR LA — TR G Wi
B ROSHE R FE B . B-Majid ") 3 T 59
WO TR RIFSE T fE 5 ORI IR B8 38 2R B R 2 43

.47 .



LI | Nani s
A 5 0 M U O B R L
B HOER B T PR A I 412 5 KOR
S X HERE T RS AT T R R B A A
GRSV

ARSCE RS FLRAE (AL 50 T 2T DR TR UL o
2EAF VL, SR FH B HOC T B0 DR R AE 1D 8 ELAR
BHRNE T [ UL A AT AL 3 o U HE B T
B HEBLSP BT TR JRIAE 1T
I3 A A B D T A B AR M LIRS e A T
LB DA AP R E S
X

1 FRBEIpgEEST

1.1 JL{yiEE

I = 2 AR A0 X B
WO AJe FLR L, M HF
AL EL AR AR FORE B R A
T T R AR A
BOT AR Gn & 1 Fr
NS
1.2 FpiiEE

R i IR 5% A B
BHARFUE N 1.5 g/cm3 s
WA FLER 48. 9% T FLER
sk poRc) Dk Bk B IR AR ERE
SR BRI ZHHIe 4 bR, A AR PEBE AR5
SR e H MR R R/ PR R 3 SRR 5ok 4 SR
KA, M4 Mori —Tanaka J7 3" i85 ) Hodg [
i E=104 GPa, AL v=0. 13, FEA IR0 R
FHEAER RO AR 0L BRI 55 1 UKL, JHL AR A5 741
L2,

T (15,15, 15)

“‘ 1.5)

(15, 1.5, -15)

(15, -15, -15)

B2 ERABHELIRE

. 48 .

2 TEEH

T T AR SCHR T e HTRE I A D 45 79, i A
R BHRURLIRI T AERG I 7 o B HOTE M P 9 Hert
—Mindlin with JKR” 4% il , REAR G 3 45 4001 ol
BPRFRE o SIS SR ATRDRLAL 10 7 1 0 5
SRATRLIEA IO, HOBOR AR B 32 2875 e S pLAE
JI AW RE R A AT S T A E , [ PR R A0k
AR AN B /N RGP AR Y 173, L /b
P ARREXT S BE R RE N, O T PRIE R R S
51, W N FR 212 R I F T4 52 , B = AR
2579200 mm""*' 3l 3 B E R UBORL T A R &
PR PE Y SR TR, Bl R rh 5ok A
FEWCAEMRIAMESEOLR 1 %S HLE 2,

=1 TR ARMESER
g WAL BTUIER/Pa BE/ (kg - m®)
o 0.3 7.85%10" 7850
BRA 0.13 4.60%x10" 1560
*x2 B EfE R
PEHEAET  WKE RE BRI BBEERE
Bk ~ sk 0.1 0.545 0.01
TR ~ N 0.2 0.5 0.1

A L URE 2 I RE A A5 2 A ARAS 5 1 30
PR IR AT LA A 7 ) 45 Rl R AR AR R R
U0 R E I X R RE i KR RHURE 2% B Y
PEARAF 7 F0 R NG S 565 w80 2 1) B AR ) ) I i
e, B AR e T RO L ol 36,1 2 23,8 1222
D17.9, 200 mm R, (B 5 e BLAL R R
30% A RATE 9 kg 5Ok Ak, JREATM I
AR TOU R RS & 7= A s A R 1747, ~3/47,
1 XIS AE A R S8, Hoh 2, R
BRI A B RS I 220 ) d ROk

PR BN T AR e A rh P YR AR B B
WM —FR R e Gk E SRR
P2 PG IR BN 5 W Rk R i ST AR AR N
RN

V1.4 x 10°/D

/= 60



L, D Ry B4R AR (mm) f A 3R 20 i
(Hz)

PR BETERL R I S A G, — ot TRt sh ik
KAYBEFRE, PRI N 0. 1 ~0. 4 mm , XFFSIPE/NK )
BEIRIE R 0.3 ~ 1.2 mm""® | PRIE IR 25 5 45 s
FRHPIE , B SRR R AR SR 0 25 5 5, A
I P L 2 IR B34 40 Hz 45 Hz 50 Hz .55
Hz 60 Hz, #RIE M 0.2 mm. 0.4 mm. 0.6 mm 0.8

mm 1.0 mm,
3 BR5HR

PRI AR PRI R JEOR AR R ES M 22 O S 4G
LR, RIS BT A4 A 2 55 J3E 3 IR 50 % 119 0ot
BHRBI S BRI AT TR, A 2 T SR RHE AN
I 2 BRSSP R 3 5 ) sh 25 0 FLad R &) 3
Ro

(a) Bk A A2

/

(b) W3R E

i
(d) EHZERE

(c) RIHEERKRE

B3 RBETREE

RS P AT L35 B b 75 30 0K 7 AN [5] I 221 A AR
o TEWARHERUIRS T WORL Z 7] 19 25 B LU BOR, K
TOURE A B BE 22 [ AF TR 2R 25 Bt X Lt
B UKL Z 1] ¢ A2 AR 328 8l /N FORE I ¥ 1 70 21K

LA i

Design Research&Analysis
ORI B, PRBVEIR S | BURLAL B A A ik, ok [A]
2 BRALAR DUE S, MERR R AR K, MRS ETAT DL
WA PRI AT DA UM e R A TR AR B K %
WA A28 i e il e 07 AR RS FLBR R T %
T R RR G ) T Ol B

3.1 iRZHEFEMNHEE

T 22 BB R GE T, PR sl i Al 4 Bt
S BRIR AN B AL Y 5 SEOR I LA TR G I8 Y
PR B )R A 5E Be i RHIR 5 % S R .

TEARR AR B A5, IR BT [E] ¢ X6 Bg i ) M
PR B sZm an &l 4 B, W] LB R A 7R
AR AR B 251 T De Rk i) HE AR 2 B 2N W] A, 7E
] o 2 80 A 2 1 i SR RD S AR AN [R] 3 2 B3R 2
SRR IR BUR AL R A, S BRI A
PRI AR — T I, Pk A HE R B B A Bk Sl e (]
RGBT RGN, 76 28 55— 2 B 1] 5 B 4 PR sl ] 1)
H—2PYE g A TR 2 E AR S R PR E
TERIRBN AT T BB RHERA 08 1 ) ] AR A5 e fE
HYMEFR B BE | D VR HR ¢ =8 s ME A YR S5 Bl A
PRBhtE]

| 2024 5 % 4 3

0.675- —e— /=50 Hz, A=0.4mm
—a— =55 Hz, A=0.6 mm
0.670 —v— /=60 Hz, A=0.6 mm
e —— f=45 Hz, A=l mm
o - -
0.665-| B2 —4 /=60 Hz, A=1mm
< 0.660-] %
=
8 0,655 M/N/
=
£ 06501 n—/‘/_\/

0.645.] r”"\_,./'—'/'\-

0.640

0.635

0 2 4 6 8 10
I/

4 HRBN A ED X 5 A HERR 2 EE O R

3.2 iRFEEXHERZERZN

I Bl i B2 55 A OB R S HERR I 5 v Tz 0
TIEENRSISEA TR, IR B 4% sh % %t e i
RHHERRBCR AL 5 e AT LUH TR SR EE

KIS g5 TiRaRE SRS CR, A
ALAL, B REAN ] B 4R 2l 25 A0 T i HEFR 25 2 B
PR I B A TG K, 240 Bl BN W s o
R B RN ATG . PR Ah AR IR B0 25 N A AE—
M E AR IR IR L, 15 3 Bl R fe R HERRZE )

. 49 .



LI | Nani s

At AR R 1 i 2 s B 8 A A T D TR AR e
BUERE . FEAN AR Sl BT AT LIRS BUAR R A HERL
SR RIS 27 AN [ A HE BV, ASRE AL
JHAR 2588 8 2 HOR FRAE Be HE R HE B B S8, IR 0
RV AR IR SE B[R B PR i AT ¢
TEARAT I HEHE RV T O 2% P B0 53591 % FE AR W S Al
WOARAEIRB A T AR e

0.670
—8— A=0.2 mm

—0— A=0.4 mm
0.665 —a&— A=0.6 mm

—v— A=0.8 mm

@ 0.660 —&— A=l mm
5

=

#0.655

0.650

0.645+

T T T 1
8 10 12 14 16
PR x g

BE5 #REEIREPHEREERZI

T T T
2 4 6

3.3 RIEFIRSIRENZE R

I Bl B X RAE R R HE R BUOR AL  R A 2
A L 1 3 591 25 41 S R I 0 433 1 R i o 1 — A
UL, B 6 25 Hh T IR B AR RN YR M X e R R AR
FEMLEAREM B TR, AN R AR AR IR
M SR/ N/ NIR IR AN 5 B AR AR SO HEFRZS
A, R 3R W P 3h B T 7 A ) ek v B R e
fE ORI I B Sk, R B A AL, B R B
HEFRZERE | R T2 22 R TR T SR i SR At P BUR 4
{14 M RRUR B R ATR 5 T /IR R N R W P 3 20 2% 44, )
PR 20 B /N AN B (o e T HURL 7E 41 2 it i
A FEAT AT IZ B

0.2 0.4 0.6 0.8 1.0
PR MR /mm

Eo iRIBFIRINAZEHLR SR

- 50 -

3.4 BfI¥S%H

TE DS T RHBURL HE R 2548 1 SOV BE v, TRC A7 4
( Coordination Number, CN) & — /M H 5 21 =
B AT R B e H A TR A ) 42 fik 5
O, T EL AT D)0 Wy S AR A4 ) B R

7 AE T HEER T 9 mm BARPURLAE =55
Hz,A=0.4 mm 00 N 4 3 HERBUH AL #2 AN 6]
I 2| R 4 R TC 57 50004, 7T LA B0 (] I 220 114
CN A5 24 52 A E 25340, WIHRIE 20 (1= 0 s) X
IHY) CN 734 MR WEARLAE 17 2oy, SR WI IR HE AR
SERRCIAN I TS0 4y AR 1) SR it e 17 1)
PRBNJ5 , CN 43 fth 2k Fiti 2 I 20 15 18] 1) 38 0 5% 4
B, N e=6 s ZIRENEER, CN il Ze i I (AR EE AR
FEAE 19 ML, 3X B 0K Bl G HE AR B A 3 O J0k:
Z ) T S 2 e i, HE RG4S M B

0.26
0.24 4
0.22 4
0.20 4

eee 1=0s

- - - (=D

0.184 [y  C r=s
0.16 1 = =i=6s
w 0.14 (=8 5
= 0.12

0.10

0.08 1

0.06 1

0.04 3

0.027 P o
0.00 —_—

4 6 8 10 12 14 16 18 20 22 24 26 28 30

[

7 BRI E AR SR

3.5 EFHIEAMNZEZENENE

KRBl & UEAT 2% SCAE I 38 5 7E R 2
Jita O ] AT 5 3810 B 4 1 48 S 485, Ry =X
AT 43 A AENR Sl ik BRIVt & o AR sl 25 2% 50 5 it
TR T, DA 5 40 el 2k ) 5 20 2 S i) AR SO i
FEPR B 5514 T TR AT I HERR G A e R [R R ) F 4%
PR AT IR R Bh B AR, F 58 A A A sl A% BT e
JEJ) F X5 R MR B 52

MIEL 8 AT LUF H e Rk HE AR 2 B A i e )
HIRFR, BEE T F AR, Geiikl i B i 2
BT RS, S K BRSO M L AR 4R 3
YER TR 80, 1 R 77 /N BT 75 B Tl a4 HL kAN 31 2
RS, YEH S F=600 N B, i T 6 1155
%, SO 52 BE s A B 7224 e 3 i R



B, 3R B [A) — % S B e 7 A ()l e, YR
1400 N B}, A &% S AR L AN K

0.754
0.74
0.73
0.72]
< 0714
e
% 070 /8
Z 060 —=— F=600 N
= —e— F=1000 N
0.684 —A— F=1400 N
0.67 —v— F=1800 N
0.66 -] —— F=2200 N
0.65 T T T T
0 1 2 4
i THl/s
3% 3 R M FO =2 7
B8 EAXEErEREENZIN
\Y2
4 Z5ig

AR TR B RS e R AL o A 25 4 ]
SR B HOTIE I SE T 76 1D B E RS54 Tk
SSHOT BT R SR I SE R, 25 SR, B R
TUIEREA R4 b AL 400 8 1 RHE B WA N iR 3 2% S0
A B RS S B0 I 7 R KR BE 3 v Be
BHOHER L | it — D4 T L WOE P RE R A 25
E =

& = 4 S AR R M 0T D R R B0 e i, AE A
A AR Bl B2 T v A0 2R AR R s ) 91 3 X6 g 1 e i)
R EA R, JRIE N 0.4 mm B F Ky 55 Hz B 4§
BB IROR e, 1 KRR 3o B 2 S B0T B R
3l X RGN R E PE R S & A F WA R i
FEREHIAE GRS , X AENR S A1 T B dikAs
HBCEHERRZE M AE AN TR R ) F AR 2R 47 1R il B
¥, 3 Hotme A R il = 124 1400 N,

S5 3k

[1] M=% FPEARSFHEKLEHA[I]. LA T L
A,2017(12) :91.

(2] A2mh R7E B, F. FH Y 2R E AT R EH 6 AT
# A A[T]. Tk ,2013,35(5) :56-58.

[3] ZHANG N,ROSATO A D. Analysis of instantaneous dy-
namic states of vibrated granular materials[ J ]. Mechanics
research communications, 2004 ,31(5) :525-544.

(4] THA4H BRASEHRRIFIEREBGHE LT
Fa B AEREMAT [ D]. e, & b K5 2020.

LA i

Design ,Research&Analysis

| 2024 5 % 4 3

[5] YAN W,CUI W, QI L. DEM study on the response of
fresh concrete under vibration[ J |. Granularmatter,2022 ,
24(1) :37.

[6] AN X,HUANG F,DONG K,et al. DEM simulation of bi-
nary sphere packing densification under vertical vibration
[J]. Particulate science and technology, 2018,36 (6) :
672-680.

[7] MAJIDI B, AZARI K, ALAMDAR H, et al. Simulation of
vibrated bulk density of anode-gradecoke particles using
discrete element method [ J]. Powder technology, 2014,
261(7) :154-160.

(8] MREF. 4k EmM e FEHAZ[D]. i, ALK
52012,

[9] A& FHBIEREBHEMKREEEZA T 2R
BER[D]. FRM L FE M K F,2019.

[10] LU P,LEE K H. A modified model for the prediction of

effective elastic moduli of composite materials[ J]. Solids
& struct,2002,39(3) :649-657.

[11] HTF, X2 HHAEMBERHRELAX Z A
[ C]//Proceedings of 2011 International conference on
Intelligent Computation and Industrial Application (ICIA
2011 V4).2011.:29-31.

[12] &#4h St RrEROH &5 LA EEEZ
% AWML D]. #X . KA K F,2005.

[13] EX&, 40, Bke, ¥ A TERTOHHIRD
FARY0 B EHL[]]. FEHE,2013,49(8) ;42
-45.

[14] Tk, T84 FEFE. RITH KM H B L GG
AL T]. &K A ,2003(6) :326-329.

[15] A& XARBELERDEGHRSIZAML[D]. B
W% 7 A K 52,2017,

[16] AER &k TR, F. #13RA H 8 3k 3h 2
REREMH A []] MR TS 8§ 3 H,2006(1)
49-52.

EERN G (1982-), 5 W& 05, et T X Z AR
53R F R, 2 EAFIMRLT B DR
HAFHR,

TER(1997-) , B ML A el T K5 H
Wb TARER.

Yr%& B #9:2023-05-05

.51 .



3 I‘ “ Modern Machinery
’FL’ ‘l& Xiandai Jixie

ETEXRRE/NMNTREEGEERALLST

FEM,EEE,F F,5H B,BEE,IEF
(G KF PRIAEFR, W KmE 610039)

OB AR BRI AR R R AR % % SOLIDWORKS & 569 i it = 242 A § N ICEM F #t 47
W AR o Fe i TSt 4 ) R AR B8 FLUENT 45 547,18 B B R IE kX 3 R 7 S oMb R £ B 54
x4 ARHE A 09 v BRSO R AR RE 0 ERORS, ERA YR kB R ARRE A FR EN R E L%
BITHER FRAILAR TR @IES EHFT ALK Mo R b ED E@EBI DS, R
B RHT ARG RS AR N Ao W) E AR £ AR K B B VAR ) K A AR R ) AR B 4RAL S AR AR A
O, EARRARAT 113.99% , B BT R) FALIEF T 98.85%

KER R EMK AN EXGRE KREAANE NEBEK

HRES %S TH133.36 XERFRIZAD . B X E SRS :1002-6886 (2024 ) 04-0052-06

Optimization of small hole throttling hydrostatic bearing based on orthogonal test
REN Dengzhou, CHEN Jiajun, YIN Yang, GAN Peng,QIU Chunlei, XIANG Chengfang

Abstract: In this study we took the small hole throttling hydrostatic bearing of the internal cylindrical grinding machine as
the research object. The oil film three—dimensional model established by SOLIDWORKS was imported into ICEM for mesh
generation and boundary conditions naming. Fluid simulation software FLUENT was adopted for simulation analysis. The or-
thogonal test method was used to design the test program to analyze the effect of the main parameters of the bearing on the
bearing performance and the order of the impact of each parameter. The results showed that,the factors affecting the bearing
capacity and stiffness of the hydrostatic bearing were the average clearance,the diameter of throttle holes,the distance from
the throttle holes to the end face of the shaft,the number of single—row throttle holes, the eccentricity, the oil supply pres-
sure ,the lubricant dynamic viscosity, etc. The effect of the main parameters on the bearing capacity and stiffness of the hy-
drostatic bearing was significantly different. With the maximum bearing capacity as the optimization goal , the bearing capacity
of the optimized model increased by 113.99 % ,and the stiffness increased by 98.85 % .

Keywords : hydrostatic bearing, simulation analysis,orthogonal test,bearing capacity and stiffness, internal cylindrical grind-

ing machine
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Optimization design and strength analysis of inverter for permanent magnet traction system
LIU Ziqi, LIU Gang, WANG Yang, YIN Jun

Abstract: The lightweight permanent magnet traction system, which can reduce kinetic energy and energy loss during bra-
king, and can improve braking performance, has become a key research area in rail transit industry. In this paper, taking a
subway line in Beijing as an example, ANSYS finite element simulation software is used to optimize the structure of the trac-
tion system, and the weight of the VVVF inverter, the SIV inverter and the rectifier device in the permanent magnet traction
system is reduced by 5.84 % , 4.05 % and 2.21 % , respectively, which meets the requirements of relevant standards for
safety factor. The optimized structure has gone through vehicle debugging, vehicle traction system type test, and 1000 km
no—load test, and the test results are all qualified.

Keywords: VVVF inverter, SIV inverter, rectifier device, static strength, finite element analysis
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Research on pneumatic noise in the pipeline of dental aerosol negative pressure
adsorption and disinfection equipment
LI Yugang, YANG Lin

Abstract: Aiming at the problem of noise pollution generated during the operation of the negative pressure adsorption and
disinfection equipment in the dental treatment environment, this paper analyzed the sources of noise by studying the structur-
al components and operational principles of existing negative pressure adsorption and disinfection equipment. Furthermore,
the pneumatic noise in the adsorption pipeline was analyzed by using the non—equilibrium wall RNG k-& turbulence model
with the SIMPLEC algorithm based on Ansys Fluent fluid dynamics finite element analysis software. According to the analysis
results, a structural optimization scheme was proposed. The feasibility of the scheme was validated through comparison of the
flow field pressure,velocity cloud diagram,and average noise intensity of the adsorption pipeline before and after optimiza-
tion. The experimental results indicated that,by adopting a smooth transition structure in the adsorption pipeline, the pneu-
matic noise was effectively reduced , thereby enhancing the comfort degree of patients.

Keywords : negative pressure adsorption and disinfection equipment, pneumatic noise, adsorption pipeline, Fluent, smooth

transition
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Acoustic characteristics analysis and type selection of the muffler based on LMS Virtual. lab

HUANG Mingzong, QI Jiande, LIN Shangjin

Abstract; The acoustic characteristics of the three schemes of the impedance compound muffler were analyzed by using the
acoustic finite element module of software LMS virtual. lab. After comparing the simulation results,Scheme 2 was determined
as the final design plan. A muffler transmission loss test bench was built, the transmission loss curve of Scheme 2 was meas-
ured by double load method. The results showed that the simulation results basically agreed with the test results in the range

of 0 to 1500 Hz,which verified the accuracy and practicability of software LMS virtual. lab in the acoustic characteristics a-

nalysis and design guidance of mufflers.

Keywords : impedance compound muffler, acoustic finite element, transmission loss
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A device with two—direction movement of rotation and translation based on single axis

MA Shuxia, WANG Hui, WANG Han

Abstract :In order to solve the problem of fixing potatoes in the potato cutting equipment,a device with two—direction move-
ment based on single axis was designed. In the paper,on the basis of analyzing the function and the movement principles of
the device, the operation scheme of the device and the positions of each extremity was analyzed. The mechanical structure
was designed, and the rationality of the design was verified by operation analysis in Solidwork Motion simulation platform.
The experiments showed that,under the given conditions of rotation speed ,number of turns, displacement and start/stop time

points , the motion trajectory of the device met the expectation. Analysis of the position coordinates of the reference points of

each section showed that the value was in accordance with the designed movement amount.

Keywords : two—direction movement, extremity position, motion trajectory , reference point
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Fault diagnosis of quadrotor UAYV based on fault occurrence degree
DAI Lingyu, CHENG Yun,FENG Zhangqi, WANG Xiaoli

Abstract: Aiming at the problem of partial failure diagnosis of the actuator of the quadrotor UAV , a single—channel simplified
system state space model of the quadrotor UAV is constructed. The algorithm flow and shortcomings of the traditional en-
hanced state Kalman filter are analyzed,and a multi—stage joint fault observer is proposed to accurately estimate the devia-
tion coefficient and the original state quantity of the system. The simulation results show that the multi—stage joint fault ob-
server can accurately estimate the fault coefficients under different working conditions, and obtain the original real state
quantity after the system compensation deviation. It can be seen that the multi—stage joint fault observer has advantages in
solving the problem of fault diagnosis of the quadrotor UAV.

Keywords : quadrotor UAV , fault diagnosis, multi—stage fault joint observer, Kalman
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Transformer differential protection algorithm based on accelerated convolutional neural network
RU Ruipeng, MA Jianhua

Abstract: Aiming at the problem of false tripping due to excitation surge current in transformer differential protection,an al-
gorithm based on accelerated convolutional neural network is proposed. A neural network is used to distinguish between inter-
nal fault current and surge current,the compression of fully connected and convolutional layers is applied, and the modified
linear cell activation function and batch normalization technique are integrated. The 220 kV transformer differential protection
model is established with PSCAD/EMTDC software and the algorithm is applied, which verifies that the algorithm is faster
and more reliable.
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Sliding mode control of ball and plate system based on output delay observer
BAO Cheng, YU Chenglong, SHU Manzheng, SHAN Jiazheng, QIU Yu

Abstract: In the ball and plate system,due to the sensor hysteresis effect,the measurement delay of the ball displacement
and velocity signal will result in the tracking error. To solve this problem,a sliding mode control method based on output de-
lay observer is proposed. Using Newton’s law and Lagrange equation,the dynamic analysis of the ball and plate system is car-
ried out to obtain the state equation,and the linearization model of the system is obtained after simplification. According to
this, the output delay observer is designed,and the stability of the observer is ensured by the stability condition equation. The
sliding mode controller is designed and analyzed ,and the convergence of the system is guaranteed by the Lyapunov function.
Based on this,a sliding mode controller with fixed measurement delay observer is designed. Finally,the simulation is carried

out through the Simulink environment in MATLAB software. The results show that the controller gives the system good trajec-

tory tracking performance.

Keywords : ball and plate system,delay observer,sliding mode control , trajectory tracking, MATLAB simulation
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Optimization of CE test for a control host of rail transit vehicles
LIU Yuchen

Abstract: A control host of a rail transit vehicle went through conduction disturbance test according to EN55011-2016 ,and
the situation of exceeding the limit was analyzed. Targeted optimization and rectification measures were proposed to address
the issue of excessive power supply,and retest was conducted. The test results indicated that the optimization and rectifica-

tion measures had good effect in suppressing the excessive parts.

Keywords : electromagnetic compatibility , conduction disturbance, rectification
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Detection and simulation experimental analysis of tungsten inclusions in TC25 alloy parts
HU Linrong, BIAN Hongyan, CHENG Xinhu,SUO Pengbang,ZHANG Jiangfeng

Abstract: The TC25 titanium alloy disc parts forged by a certain factory underwent water immersion ultrasonic testing and X
—ray testing,and one of the parts showed a defect on the outer wheel edge,which was not detected by water immersion ultra-
sonic testing,but detected by X-ray testing. Research was conducted on this issue. Simulated defect detection experiments
and energy spectrum analysis were carried out to determine the properties and characteristics of the defect. The experimental
results showed that X-ray inspection was effective for tungsten inclusions. Energy spectrum analysis showed that the propor-
tion of tungsten in the central area of the inclusion was close to 100 % . In view of this defect, the subsequent TC25 alloy

discs need to undergo forging, heat treatment ( double annealing) ,rough machining and X-ray inspection before delivery.

Keywords : TC25 alloy, X-ray inspection, defects , tungsten inclusions
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Optimization design of bracket trunnion supporting device of corundum dumping furnace
OU Biyuan

Abstract: In view of the frequent failure of the bracket trunnion supporting device of the corundum dumping furnace, the

semi—open plain bearing is used to replace the tapered roller bearing,and the upper half of the plain bearing is cancelled.

The failure problem of the bracket trunnion supporting device of the corundum dumping furnace is solved.

Keywords : bracket trunnion, supporting device , semi—open plain bearing, coaxiality

0 53l

R PRI P AR T | R A 9 3 B
FE I8 B4 SRR B v R U A T ) 2 ) Tl
IRy, RTINS K b T AR R
111352 PR (581 AL B R 4 | b e - 2 5 B 4
A, R AR A B bl W T PR BT A
i FHFE R SR BRI

1 DAREMEFFENEE[E

i T ) A0 P 14 S e T R Y 2
RIHEVR AR . AR SRR B s I, s
PR, B RIE AT AR B TR SR
R ANE o =3 [ /N A 1 G S0 N AR VTN . M o
B FCRE SRR B BN, T GLACRE A%
RGPS, Bt A G w7 6 R i s R T SR
152 v bR, HLE AR BRI TR, 200 3
ARADINN L 2 ARREIIA . SRR T AL BRSO
A, R R ER i A, AR RO R AR A
IRV AN B —E TR A REHEAT YRS (o, B LU
EABURF AL | 4557 R AR 3G o, 1T ELAS B A AN 22

- 100 -

i

ENER(ZR= L) WL, S EmR T A
PTG, TR D 5 i R K
IR R B R SORE B AT BT

2 WPEEES K ESRIREE SR

W A 7 e R 2 P SR ke R A R
R AR L TR A R R R R RS 4R N BT I AR
JAE iy ., A AT VR T TR Sl AR AR s o Bt R DR 4
CHE BT IR R T8 I8 T ok, WA T IRFEAEM
PR R AN A BB SETE— R, Y ErEp
BF VP EL A A gl B 5 B i VR - R AR AR
IR R RRAGIR S Zead 2R RS R 25
BN LT =Fh EE A

1) F T A8 0 (T 5 A% R (3K 5000 mm DA
) S T EE e A0 it R A [B] BE KT 6000 mm,
T BT A e e AR P R S A 250 WA Ay, T
F I ] v AR L, e T FE P 5 B ARG, B 4 T
UL, FERE H A b, 28 A D il g L SR K3k 8 mm,
LA AR T i B s R R BRI, PRRFEEIIR TR
T A A R

2) WELFCRE 40 mm BRI EE T A, T AR



AN, AR BRR ol 1 [) e 8 B L2 R

(K1),
4
Ry | ik W%X;'ﬁgéﬂ AR
el e
B
| Pt |ﬁﬁ+ R i
il —

TRE L LRl

B AR E R R A E

3) R ] i AL b T T I A G S5
e

3 BB BRI

1) BERFRP RLIE AR RGN 1, e T i £ 0 v
FR RIS T LA B T Bl ) ] 8 | A 7 i A o
H1 TR LT D03 A LS A B s el PR 05 25 2
TR, BRI L B A R s
RS ], e Tk 8 25 PR 2R, SR T 0 3l
ol AR B B R Y i D7 8 AL AT AR R ey
TR A L 7 A 4 R E R A e i e, IR
oty ) 8 LA R et e e v S ) ] A R
5 S B phy b A I EL P AR I ) e AR
BT SRR A LRI, LA P R - Al
R S [ TR 3 2l Al R B B AR PR T2 4
L P LA R P -l ) [ i 52 22 1 7 A2 19 A1 42230

A (E2)
T T
glil FRLES |
I H Al F s ]
| oo m
2k
Jgf__%ﬁ@% . éiis o
e %b\_/ﬁﬁll BRI A
FRR A —__ 74 )

i
| s

TRBE L HEA

B2 RUEFEREEEMIRKE

2) T Sl A I 2 S I N R I
HARIp 2 AR | 55 TF AL B S0l 4 b 22 5k
JRERJEs b2 n] DATE 1 3 i R A R A A
— S A IR AL i K BB, IR A RL AN [
e 3t Al Sl AR A IR Tl 2 RO

WIHZ | 2024 %% 4 4

Field Experience

(O IE Sl , mT LA fol R F2e fi i 7 6 75 o0, 8 2K
RAriE.

(U R H i SORCR B A B LARI, 4R &
N 5% B 2 R e 7 52 BRAE Ml 25 ) 2% 1R R R AT Y
Jef TR, T B C AR R AR TS, Ao b
FAR AT I AR, A Ml 05 0 55 Bl n] AR I A
T LR N B Y ORI, A R I I
AT B & 0 Ll AR (— % 2
PR L g R, LA eyt Al R R R 1
ERICEBIIN) o X AR, B4R b TRl DU A 2 )
ST FE AR — Uk Wi T T A AR 9
T 3 R 2 5 5, Ak dr R DR R BN O 8 4
e,

4 fEEPEB B AKERLNIRITEN
RtER

Xt e T 1 HE i SO B AT ik B A
H1 TR T 20T 2 A BRI 2 o 8 U2 1) 3 sl 7
BT BSER T RUK , IF BRI 2540 1 580 7% &
TR T G PR IR R, B R R TR TR
M H-h [ b B2 22 LA R A P A v ™ AR AR T i
BB A R R R, MR R AT LA B A
FHRR B is A i 5E, 245 B 1 BUE AT )
AL, B S — B P I EORHOE S E R
TILB IR HR I TR SR BT B e R
i, LU, IR T RO LB LS N B 5
T B B RN, [N 36 R B 67
B A B Fe LM SORRE B HA S, LUk
B RBRAT M Ot SR B I R AR ER S
Aol R B ABT R 2 45 A B 4 IO RISt

Tt Rl Bl SORCR B I e A B, LA
R AEXT AR Aol B 2B 57 AR (3 o e o R il e
RPN B AN ARG ) (R AR i 45 7 it
R PRBRAR MY IE 5 09 A 7 2280 3 BAT R A fie itk
YEHL

5 H#RiE

BT T A 0 b A SR B B A AR
i [ A, 3 5t TR AT BT IR, 5 it AT i £ A
KT L ARl 7 B P o B e I, B0 fel b i T

- 101 -



LI | Nani s

DL FT R EE A (8 b R O P AT R A 4
P - [t JEE X LA R b 2 ) 9 O 722 T 3
T RS B D TR, SR P I 5 s Al s
AR B AR Ak DR g T ol 72 21 19 46 B - e
G ) s B B AR IR R RRIGH , AT
Tl SR v sl Al R A B T R TR L2 £ 1
I, AR DR TR B A 1 [ il 2 22 o 5 T s b 7R R P i)
MR AR . d DL BB, AU R T
90 A 307 Pl - S e IO o L 7 L 18
P IR 8 52 4 4 X Gl 2
A AT WDV D) Bl 2
ZET S BA RAF A GE AR R A B AT

i

I3 FH RIS

c.n

~o

%k
(1] AR MR F A 5 2 K. 4 B L ik 3%, 4h K
[M].6 #. b7 A5 Tk h BRAE 2016,
(2] AXRA& Bt FH. 53 A BAEEEH[M]. 6
HR. A6 A Tk sk ARG 2016,

fEER I L (1964-) , 5, AHF 5, THF L, F B
WIBFLRELEG IS AENBRERAE

B, B R R B R R AR S AU A 5] 22

%8 B HE:2024-04-25

T N N

B e T L =TI

(E#EE I ™)

EFED A RS A 76 7= SR T T B B pE R
O EMC [m) /8, #8 EMC A8 B —Fh AT 452 B iR
AT AR A 7 S I R N e, A i — kb
T 7 i A R T R

SE

[1] Z#. R4 BETRAAERRELH LT RNEHAR
[D]. db3% . db 7 =8 K 3 ,2021.

[2] i, Wi, % &5 ik AR R IR & B BRSNS 4
MKEERH E[]]. AL AK,2022,40(6) . 107 -
110.

[3] EhaME AT EA G T AR & AR CEI01 F &
EAFR[]]. BRBEHK ,2019,37(6) :76-79.

(4] 2569, Bk BREMRENGSEESEFELNTE
ZEI M [)]. FEAZ R 2018(12) :41.

[5] BARTH G. Benefits of multitone EMC immunity testing
[J]. RF and microwave computer — aided engineering,
2016,26(4) :355-358.

(6] %#F, T8 4T, 5. SR EARN 5 B AAC KK
B[ J]. AR 5 42 ,2022,3(6) :43-45.

- 102 -

[7] ZHANG B,WANG S. A survey of EMI research in power
electronics systems with wide—bandgap semiconductor de-
vices[ J]. IEEE journal of emerging and selected topics in
power electronics,2019,8(1) :626-643.

[8] CISPR. Industrial ,scientific and medical equipment—radio
—frequency disturbance characteristics—limits and methods
of measurement : EN55011-2016[ S].2015.

[9] #EF. =& EMC 94 7 sk AR ER R [ M]. 4
o Tt RAE 2019,

[10] EWX,AFAHE, HFA AT EEEERGITE T &

#) EMC BB AR []]. %45 @tk s ,2022(5) .60
-65.

BEEWMBE. AR FTARAELAXIAERAD (AL FE AR
MR T) F TR BOREY ) 5 F BRI s
##F % 3R ( CAMET-KY -2022052 3% 7 # i 3 i 4
BEEBREFEHMR),

TEEB A KRR (1996-) , 5, 9B TAIT, £ ZH L7
B SR A0 R SRR AT AL

%5 HH3:2023-04-28



