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Design and optimization of water—cooling system for airborne high—power LED
WANG Dongdong

Abstract: LED has been widely used in aviation, automobile , military products and other lighting fields for its advantages of
high luminous efficiency,low energy consumption and high reliability. However, it also has disadvantages: the photoelectric
conversion efficiency is low,and about 80 % of the electrical energy is converted into heat during operation. Therefore , the
heat needs to be discharged in time during the operation of LED, otherwise the junction temperature of the chip will rise,
which will have a great negative impact on its reliability and service life. With the wide application of high—power LED in
aircraft lighting, it is important to design a good heat dissipation structure. This paper designs the a water—cooling system for
the airborne high—power LED ,and simulated and optimized the water—cooling system through CFD software Fluent. The re-
sults show that the reasonable design and optimization can effectively reduce the internal temperature of the chip by about 10
°C ,and can maintain the temperature uniformity of the chip,which is conducive to ensuring the efficient and stable operation
of the airborne LED.

Keywords : design , high—power LED , water—cooling system , numerical simulation,optimization
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Numerical simulation of molten pool evolution during selective laser melting of aluminide—based alloy
WANG Ansen, NI Xiaonan,ZHAO Zhe

Abstract : The molten pool evolution process during the additive manufacturing of the aluminide—based alloy significantly af-
fects the forming quality of the component. In this study,a laminar,two—phase flow and phase field model is established to
simulate the molten pool evolution characteristics , the molten pool surface driving forces,and the effect of energy density dur-
ing the selective laser melting of the aluminide—based alloy. The results show that the SLM process of the metal powder has
undergone melting, collapse and solidification. The vaporization recoil pressure,Marangoni force and surface tension are the
three main driving forces of the molten pool evolution. In addition, the area of the molten pool increases with the increase of

the laser energy density,and the lifetime of the molten pool extends with the decrease of the scanning speed. Excessive laser

energy density is not conducive to the melt stability during the molten pool evolution process.

Keywords : selective laser melting, aluminide—based alloy, numerical simulation,molten pool evolution
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Experimental measurement of flight loads of wings with wing—body connecting rods
ZHU Yuwen, GAO Tenglong, TANG Ning

Abstract: Flight load measurement is crucial for verifying the rationality and safety of aircraft structural design. The strain
gauge method is commonly employed to measure the flight loads at critical locations. This study focuses on the wing—body
connecting rod structure, performs force analysis of the rod, and modifies its strain gauge. The load equation is derived
through ground calibration tests. The flight loads at the connecting rod are calculated based on the equation and compared
with the loads at multiple airfoil profiles. The results can provide reference for the load and strength design of the connecting
rod structure.

Keywords : wing—body connecting rods, wing,load , flight test

0 35

PLELAE N R F2 71 7 i 45 4 , 3 1 2 A 2
SRR BT Frad i 3 g IR A A AR, A 5
B R B AT B LS . HRYE CCAR-25 FRAY
A RLE | PR AR RE O UE B A 5 A2 201 B0 1 Dy v T
e, 75 W0 FH L 5 A /N R A B T 3k b e i
RATAAT IR B T, A R AT A
R F BT A R R LI AT A
IR GE IR TR TAE,

A A AR P S ) SR B3R A T
TRATEATI R AT ST, R B SR A P B ) A
A PR B RS R I A X
TR L T B O, BREUA 51 0 R 2 4
AT R AT e T R AT TR, il kA
PEim T AL RS BE L I e A X e e )

i

X A A, SR B4 D00 vk AR i 1 ) fE R )
AR PR AT HEAT I, 23 9 S T AR
D7 AR XS PR AT AR R, Xt B A1) AR 3 AP R o
PEHERT THETE . XL N RALA DAL S5 8
A pt T H Y B SR AR R

SR, %ok 38 B 32 T 328 4 X0 R R R 2R (72 L
FE AT S P R L R ) HES R R L)
BRAR I 2 [A) ] e S 4P SO0 4 (H A
LB FR e R W . A T i DAL AR T A
) T 2807 DAy Je R S e ELAR ) T A 5 AT A
EBEATAFEZE S . NI, AR SCH IRES B 85402 01 0%
Br AT AR E S RAT SN, RS
B R E I AT AT A

1 Mot
EEXSEERT AR REAT 3 150 W, B e 1) 15 1

11



LI | Nani s

A, AR AR T A O Bl 0 22 HEAT R %
B WLBL T 223 AT DAL e Utk i AL
AT P S F) D BRI R SRR S 4, A AT E) AT AR
HZIFFs LAHLE i, Gl 1 B, 2253 #r nl
kLI Fx) HEIEEE A3, B ) (Fy) ol
R, D15 (F2 ) S TR (0%, 300
T .25 15— 3 BT, 35 403 T 2
W2 V-1 . EFTREH NI TR BT R G508
Fiof R FR AT , LA B PR A58 o F IR ) 280 o7 3 A7 15
Vo SPARGEATRAR N, HLAR AT 28 R SZ R4 4 4
Hfi o SIHTRIT AT EARAEDY ) 2fi , if
T AT AL AT [ A2 S IR 1 BT )

Bl ALl AR [UTRERS

B1 ANESENEHNTEE

2 HEFHREET

BEF R AR R B I R ST 2 R

L=0Q,& +Qye, + - +Qij‘9j+‘90 (1)
Forp L AR 5 Q A & 43 2 2 Aar R 2 B5OR
AR NAE s & BT bRi2 TS5 Q B N ARt 5 —
ANECF | FORAE AL B0, WGy g LR AR5
TAECE L ~ R T e, N E RO,

T SR AT 3 F AT R ROIR A WD ARARAS TR
8T FRL A IO A8 55 A T B A T AT IR AL B, U £, = 0,
BAFAEAND T j A TR T, i fe/ s — e ]
Wi Q, ~ O, HESSE s BT 1 AT IR
AT TS ARINY &, ~ &, AT LA SR 51 Y
AT,

T Ay AR I A A AR T
BETOL R X AL —F i, AR TR T
HUMEAN KR, kg, i 2ot 5 AR T LAAS B 2 20 i, AR
BRZE AT H R AT O 22 , O 328 BT LR A S A
T, RETTRAX(2) T

.12,

(2)

> L
Fob L ARG Jy o TS L, W
TR o, J050 ) MR T TS i U
N, AR X 2 A
Jr BT

3 HERERESST

3.1 ATt

LS TR AN 2 R, PLE G BN E2R
JIEER AR A TE S Be . S T INAS R AT B AT T
HIRE AT, NI B AT B AL 5 BS54
AR, B2 A LS e L 4 5 58 B
REAETHRCHE . X RWO S, i3S AT a0 252
J15 BTG O, W AR T ke LR 43 il i 44 2 VTBER1/
2 .CTBER1/2 1 HTBER1/2, M AT M 1 #4358
3t 6 B AR A RTINS T A A
DLIEL 3, 3 ) R ) AT 2hce (o7 B 35 A7 TR R Be iy
B A0 T A R AN A E AR, X T ALE B
I 1~ S, v N RW1 ~ RWS 23 5 78 i A
GO E UG ) B,

RWO RW1 aB

FEERT

[EVEEE S

B2 ANENTITHERIES 5

VTBER1/2

@ Uil ®

(a) E@EH

HTBER1/2

(b) &+
CTBER1/2
‘ TI: i
(c) fbrit
B3 EFEFRTIHHAE




3.2 HERAEKRE

o i 2R e A T S P A AL B ] i A L
TN ZEAT , 3% 8 0o 2 2] S AT AE ML B 1T A8 T ok
AN R AR AT T, X TR T, AN (R 4
IR, R P 68 S 0 ¥ e 2 50% 2 (E Y
POINZE, R 5 2 P A 9 1E 2N 2, AR BN 2
1P 18 RS 8 ey R R T 2T e R AL, SR PR BN 2
R, PR BLIR B 18 NN, B T8 72 4, 4
AT T B0 AT R B i 2 e 224 in 2 [7)
PN, A 1 R fe /D I s 800 B i 2
BBt

6

—TH
5L

4l

3k

i

2k

1F

ol L L .
0 2 4 6

8 10 12 14 16
by}

4 RAERENEIRTEE

1 HER A XIS INE TR S
STRE B TR SR MU TR AR VR TR
72 18 6 2 20 2 15 7 2

Tz AR b ke I 2 nT HRL AT 340 i S 0 A )
NN, I T B R A5 F AR 5 A AT 22 ) Xt
N SC 2R, TR R B AR 0 i LE A P X 45 r AR VR
HLIE R e o R BGHAT 08T, 7852 8 — 2 Ve
TR U N AR T HUATE I N R Bk 55 ) F AR B
PLIE A B I, DR (8 5 25 40 FO AR B TR 4
i, ZerkER K

S BT ELAE (8 e o A X 5 A A e A [ e ke g AR
B A AP AT DT A58 b o A T
R AN 5] o T 0 FL A T 87 2R 0040, mT LA A5 31
RWO ] 17 45 F AT L3RR %o 8 K 14 i 107 28 50284k
wE s R, Bt R R EEE R it I3 —fhab 2,
L5 F W] VIBERL 5 VTBER2 (1) Wi 1 & 508 /)N,
CTBERI 5 CTBER2 f4a i £ 504 K H AR fb e #V A
S RRAE R IE T BT ) B S S AR AR A
IEAh, 2 CTBERT HLHF7E 22 i T80 o (4 e 1o ) 30

MRENE. T ZHEE
Modern Manufacturing&Process Equipment
JiEN A 1] BB G2, [R] ] 1) B AT HTBERL 5 HT-
BER2 2 PEALL 5 e BEAR A, BT LA D7 e e A ) A 2% 1
DT FF LA R

14[

| 2025 % % 4 4

12 CTBER2
(U SO

ol

ol
= VTBER1 _
oA I

2 ---7 VTBER2
______________ i

ofF TS

.........

0 2 4 6 8 10 12 14 16 18
ARX R

E5 RWO FIEA B RS (1F—K)

3.3 HfgAE

VAT AR, B Sy R R 22 BN, BT 5% LU
W ARIEAZ (1), 15 205 A AL 3 BY g 2 far Oy B
RFNZ 2 fios 363 N5, S 5 R
WREs R 4 3 F2 A, RAEARK(2) B EIAFE
FRIGTR 22 | L5 75 1R 25 R0 B AT W O 175 400, T B V-
BERI .VTBER2 5 CTBER2 =™ Hi #f H #8506 A5 | 35
224 3.03% Btk LA (3) MR AT i 1y
B, F ey )l e, e, 5 &, N VT-
BER1 ,VTBER2 5 CTBER2 7£ K47 H AR ZZ

F=-0.12¢ - 0.09¢, - 0. 04e, (3)
=2 ENERNAHTARRBERE

Mo R
VTBER1 VITBER2 CTBER1 CTBER2 HTBER1 HTBER2 /%

Tt

1 -0.12 -0.09 0.01 -0.05 0.00 0.00 3.03
2 -0.12 -0.09 0.00 -0.04 0.00 0.00 3.03
3 -0.13 -0.09 0.00 0.00 0.00 0.00 4.19

4 HTRREIES SN

AT Y 2 I A 04 H A e 7 5 28
Ty A3 AT I AR R S A T R I B SE A AL
SELFITET A1 235 48 W] DL L Ry A ) T AL [ Y R
GROT Ay RS B R 1w A RS2 BT
RV 32t 2 by ) T A 1, BB 2 3] 1Y) S Bl AT 5 A8
PR BT L R T #0 S 38T

K=Q-N (4)
Horpr K 2 LEL T AN 43 AR 32 1 6T, Q SR HLE ]
AN BN T, N JRHUE RS MMAE ST ZE ),

.13.



PLINAH A | Niodern Machinery

B AT P A5 2 A% AR B A B 2 ey
&2, BT 3] KT AR ALE B AT e, ’AT
B R A TR A9 88 T, B8 AT & L S
BRI SECR BT Ao “ET80

EEHLBN AR H 8 2 A shyVE S 4E A T
B, ANT(3) 153 £ 50 CAT R AT £, aniEl 6
FE 7 s, E6 R 7 AT RITIRA T RHLsh
S, TR R ey A5 R gt I —fAb B &Y
e IR AT | AT S DLW
B A5 A X F R AT A UL IR T
ES T T o

: . . . . . .
50 100 150 200 250 300 350
e

7 TRZHEZHEHH(A—1)

s
=50 0

ik R, iR RILL R 458,

.14 .

1) AR SCE YT X 38 B T AT 25 4 38 2 v AR T ek
25 5 1t T 28K Ao AR O S B0 A5 3] A ALk ) ey R AR
8 o AR T FU i O 0 BT 4 R 25 B R T R R 22
FINE A8 i R 5, 8 B VIBERT  VTBER2 5 CT-
BER2 iX 3 MW AR TR 1R 250 3. 03% , i /&
TREFRK,

2) H TR AL B P R 0 B, X L RWO
Pl 53 S AN Y B ) B oA A5 ARER TR
AT 38 N IAY 28 35 B AT AL 2 s 1 B, 5 3R T
W —35, IR T 2R R A R BB i T
FEIE I

Sk

[1] FERRAMEL. FEEAMEHFE . CCAR-25-R4
[S].2011.

[2] ZFxé MRE,EZEE —FRIFMBHXENE K
FEMTMEAR[]]. EHFH A ,2018,29(2) :25-
29.

[3] M#& BT, 0t AN ARG ITRTE
B kA R[]]. AE TR 2022,13(2) :45-50.

(4] &BA FZH TEE,E. FRMTEFREMIEST
BN ZHAL]]. HF 5 £ ,2023(3) :551-558.

[5] xIE# ATREZIONEABATHTHEHEZHR[D].
T A TAZT EAHE K S 2022,

[6] XA, Zuk, b ARERAE LG BRI
AR ZHAR[]]. ME FR,2024,45(1) :259 -
266.

EEBN A 2T (1997-), %, TAIF AR F & CATHRAT
53,

%5 B #3:2025-01-09



MRFE. TEEE | 2025 % % 4 2

Modern Manufacturing&Process Equipment

S A EMEITRIHETEXNIZITSEWR

5 B, &7
(1. FTMALR AR AA FRAE] S0 ST 550081 ;2. B RAF B M4F AL TARRARFF R 7.8, 50 5T 550081)

i ERRERRIE TR —FF, AR RER ARG RER HGREFHRE BT 2 A TEFRL
B, AT — TR B RAL A ) 3R 5 et s — R XA R AL BRARCR R % MOBEER W AR SR 40 R A #F R et
RILY WAL Z IR AT R0 B T S ok A R SR BRI T R R S
B, RGBS BEEHBE KT HIRIE S BIE T Kk AN USRI R 5 AR AR F IR,
EER AR EARN ST ER AR KBRRKIE

HES S TH432. 1 CERFRIAAD ;A ME S :1002-6886 (2025 ) 04-0015-05

Design and analysis of high—reliability brushless axial-flow fan
DOU Wang, YANG Lin

Abstract : The brushless axial-flow fan is a kind of fan,which has the advantages of small volume,large air volume, high ef-
ficiency ,low noise, easy maintenance,etc. ,and is widely used in radar equipment heat dissipation. Taking a brushless axial—
flow fan as the example,this paper proposes a high—reliability design,in which the shaft and impeller are cast in one piece,
the magnetic steel adopts multi—pole magnetic ring, the armature winding adopts electrostatic spraying process, and the whole
armature is dipped in epoxy resin baking insulating paint. The simulation software is used to complete the pneumatic, electro-
magnetic , thermal and mechanical numerical simulation of the fan. Finally, the reasonableness of the product design is veri-
fied by setting up a high—temperature life, vibration and impact test platform. This study serves to provide reference for the
subsequent design and optimization of the fan.

Keywords : brushless axial—flow fan,high reliability ,numerical simulation,test verification
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Effect of gap on flow field in ALD reaction chamber

WANG Weiming, WEI Yonghe, YANG Hualong

Abstract: In the reaction process of ALD,the process parameters inside the cavity have a great influence on the film forming
quality. This study analyzes the interpole gap. Ansys Fluent software is used to establish the fluid domain model in the cavity
of the atomic layer deposition device,and then the influence of the interpole gap on the velocity, pressure and precursor dis-
tribution in the cavity of is analyzed. The simulation results show that with the increase of the interpole gap,the flow field a-
bove the heating disk tends to be uniform,the pressure above the heating disk decreases,and the precursor distribution tends
to be uniform. The parameter comparison experiment results show that the non—uniformity of the film decreases with the in-
crease of the interpole gap. The accuracy of the simulation is verified by comparing the uniformity obtained in the alumina

film preparation experiment with the simulation results. The simulation provides useful reference for optimizing the interpole

gap of the atomic layer deposition device.

Keywords : atomic layer deposition, fluid simulation, interpole gap ,uniformity
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Analysis and measures of thrust bearing overtemperature caused by axial thrust of steam turbine after flow renovation
HUANG Xing

Abstract: A 1000 MW steam turbine has gone through a flow renovation project,realizing the energy—saving goals by modif-
ying the static blade angle of the first three stages of the high—pressure cylinder partition. The significant change in axial
thrust of the modified steam turbine resulted in overtemperature of the thrust bearing during operation. This article explores
the impact of the increased axial thrust on the thrust bearing, compares the load—bearing performance of the commonly used
fixed—pad and tilting—pad thrust bearings under high thrust conditions,and investigates the applicable characteristics of vari-
ous types of thrust bearings from the aspects of power consumption level ,load capacity level and cooling level through model-
ing. The results indicate that;when unable to eliminate the axial thrust of the steam turbine, and without reducing the heat
generation of the thrust bearing, the stable operation of the steam turbine under high thrust can be achieved by increasing the
cooling level and cooling oil volume of the thrust bearing. Practice verifies that on the basis of the conventional LEG thrust
bearing, replacing the oil inlet structure with a direct injection thrust bearing can well adapt to the situation where the axial
thrust increases due to steam turbine flow renovation. This oil inlet structure can significantly improve the cooling level of the
thrust bearing,which provides reference for the selection of thrust bearings and the handling of temperature anomalies after
steam turbine flow renovation.

Keywords : flow renovation, axial thrust,thrust bearing, overtemperature , model selection
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Structure design of W—type sealing ring

OU Ke, WEI Han

Abstract: The W-type sealing ring is a stator sealing component widely used in gas sealing of aeroengines. Taking a certain
type of engine as an example, this paper designs the structure of the W—type sealing ring based on the interface dimensions
and ambient temperature. The structural strength, resilience properties, and fatigue life of the sealing ring are assessed and

analyzed through the finite element method,so as to provide insights for the structure design of the W—type sealing ring used

in this engine type.

Keywords : W—type sealing ring, finite element, strength, service life
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Research and validation of the fatigue strength analysis method for engine flywheel casing
GAO Yangyang

Abstract: The flywheel casing is a critical structural component of the engine,and its fatigue strength is crucial to the relia-
bility and lifespan of the engine. In this study,by creating a finite element model of the entire power assembly system, the
bending and torsional vibration modes of the assembly are determined,along with the inherent frequency of the flywheel cas-
ing. This enables the identification of design weaknesses in the flywheel casing structure, thus preventing damage due to reso-
nance. A joint simulation using Abaqus and FEMFAT comprehensively takes into account the effect of average stress, stress
gradients , and surface roughness. The comparison between the simulation method and the actual cases validates the reliability
of the simulation method , offering insights for enhancing engine reliability.

Keywords : engine flywheel casing,strength analysis, fatigue strength
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Study on the particle formation mechanism during tooth grinding with dental bur based
on nanoindentation/scratch experiments
LI Yugang,ZHANG Yu,YANG Lin

Abstract; The tooth grinding procedure involves the use of rotary instruments to drive the bur for the treatment of diseased
teeth,which generates a significant amount of tooth debris particles. These particles are subsequently emitted into the air,
forming suspended particulate aerosols that contribute to environmental pollution and pose potential health risks to dental
professionals. This study conducted nanoindentation/scratch experiments on teeth to simulate the dental bur grinding process
during actual dental treatment. The interaction between abrasive particles and teeth is investigated to reveal the particle for-
mation mechanism during tooth grinding. The research findings provide theoretical support for the management of aerosol pol-
lution from tooth debris particles in dental treatment environment.

Keywords : tooth grinding with dental bur,aerosol pollution, nanoindentation/scratch experiments, particle formation mecha-

nism , theoretical support
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Simulation analysis of the water—rocket—boosted launch process of a UAV

LIU Tiangang , SHEN Jingwen

Abstract: According to the technical requirements of the take—off and launch of an unmanned aerial vehicle,based on the
relevant national standards and the theory of adiabatic expansion in fluid mechanics,combined with the actual water jetting
process of the water rocket,a model of the water rocket boosting launcher based on rail sliding is constructed. After calcula-
tion, carbon fiber is selected as the base material of the water rocket,and several sets of initial parameters of the water rocket
are set to simulate the dynamics of the boosting process based on MATLAB software. By simulating the water jetting process
and the thrust of the water rocket,the main drags such as the friction of the slide rail ,the self—weight of the aircraft complex
and the wind resistance , the secondary thrust of the propeller,combined with Newton’ s second law,three sets of initial off—
frame speed ,acceleration overload and slide rail length are obtained. Analysis show that the use of water rocket devices with
different gas—liquid ratios has different effect on the off—frame speed,acceleration and slide rail length of the UAV ,and the
best UAV launch conditions are achieved when the water volume ratio accounts for about 35% . The research results have
provided reference for the optimal design,simulation, manufacture and test of the water rocket boosting device.

Keywords: UAV , water rocket, boost acceleration,dynamics simulation

0 35

R SHE I RS B P E AR B R
WL 2 5 7 AL S KT BT iRk R R
PR DL S R A

T B A S — R 2K B Y e S
X, TAHUE KT BRI T R RS E , T
HLER WIS, M B CHT , B KL B & SpLSE L &
T4

A% 0 %) 1 4 X 2 e ST b ke = A v i
(T=3500 K) . & (P =5 ~20 MPa) BT, &5
WA AR P S I LY T T 1 A2 B i 4
{ELR A KB 8 T AT i K T A A, I 25 %
JEANTRI I R, LSRR S T SR S5 (A A A7 1 L, X T
IR I K 24 B HAH G T, Y SR BBUCRR B 1) T Bt
WEATORAE . FERH K 25 B H AR 56 KT S I B 7
MR B - SR B & A T BN 8 T A
B3t A B T O A7 3 e v (TR R

.47 -



PRI AL | Nigdern Machinery
e 4i 28 SAERE A KIE B K KT, WL 5 Tl 45, o,
AR A He T DAE T S AT g — o
FE,

ARSCHRIF) 46 25 3 0L oK, 54T 22 kg HE
i SRR S I AL K S b . 2 TE AHLEE K B
WSS IR B R 35 m/s, BEHL o 2 S il
10g LAPY , 765K 365 FBI P 52 i B0 9 2 5285 S F ey
AR E T,

1 7KK EF R SR A

IR SRR K KR AR KR —
MR BB LR AR BT B Be B TR o 2 )
PRHCA 2w A R ) 2 ) AR R
7K R Al VR B R DA SR, (E R B4 Dy Bl
SRS, OB TN 5 22 5 Ay i S ey B R 2T A
A%,

BRETAERY LUEE A B DU o 22— g 5 52
FERHITRITREE LA 7 ~ 9 i, J1 2 HERR IR S

52 AZ i A5 i 9 R R A el A AT
REFA# R 12 m"" ) B TE AHLILES & 5 28 1

TP K R A RS 7 2 W A2 K Y e e
SR BESR, SR R A N A B

22kg UAV  Water rocket and accessories  Slide

1 TAN%EE

2 B K SRt AR SR A P K RS v R AR L K
IRAY 5T, 388 3k R B 4 T EE S 11 R s K I, AT
S TC ML G AR i P iy i A7, I 3015 2
b ) B SR BE | B HESE AR5 7K K B S, Te AP 5
H 55 fdksk AT,

1.1 T{EJRIB

TE PR S Bl A K i 2 5 7 Ak s = an 141 2
F7R o

FTHFME 15, He 4 25 AN A8 {5 7K gt DA 1 W
SRR M 3 5 e RERE T, ARAR T R HE S ), IR RIIE
TeAALARAT BRAE ) B AR

. 48 .

High—pressure air
/ Po Vio
Wat
o Stress A,
.
|
|
|
Nozzle
( —sectional area A,

B2 KkASFEHUKETRE

W OLA AR R L A R E T AR
RE AR DA S A TR AR R AR ) o R T AR
RE TR e — MR, W B b, DA — e >4
Ve Mt ad FeAb B

SEME R —E B U TR R A R
A SR RS R R g P R

AR BEAE A 22 14 o ek SORE SR AN
AR A

ds=cl)@+c”dfp=0 (1)
v p
Horb e, PR E A e, NBRASUA L E

PAEE TS i = 2 =y B LA, SURRA 830
CL‘

B A R IEREBE N 1. 4157
(1) ATRIE N
K dv + dp =0

ot (2)

A (2) &5 JE 15

pv* pﬂ—cm@z) (3)

[ i} 45 & BRAR SMAOIRZS O 72 po = R, T, T LA
ST LI R

To_ Po s

T-(,J )

Po _ 5 "lj

p_(T) (3)
1.2 KAREEEE

XK K EER, B 27 B R DU R
BRI I A P T AR LR e 4 25 R



G, G SEON AR v, WIHHRTESR py
IR T, BRI my, o WG KRR
Vo, PIUR i m,,, WIWRIREE T, , % & p, = 1000
kg/m’ | HoH B AN 1 R 7K 58 FE A AR |

PLFE 2 . LR IR D4 T T, v PR ST i 4 34
J, JHCHe i R o R A AR Ak, SR SO R
P WREE T, AR v, o AKIFFARME Y | KT PR A 7K 5
R m,  BOE AR 2,

1T RE 3. KA ERmE Y BhESS

WYL 1.2 A3 MR Rt .

1) TAREA By FRAR A S 3 AN & A iz
Yt iz g

2) FEAESAMAE T A 72 v B — R 9 7 2%
B R BRI S A A

3) AW SRR S 5

4) 1o SO P R 4 AR B K 26 v 3 3 3
AR R 5E AR, MO AR I 2 Z g SRS 2
i S T R AR AE R

5) A% EAUR IR

6) MR LEAR LY (A IFREN k) RS T B RO Bl
2

7) SR DT AEBE R SR 2T .
1.2.1 @RI IKRAER

54 DA B, KR ST SR IK 8 T e 2 4 34
IR R iR (3) K (4) K(5),FH

0 Vo +Ax
e A, R KK PR IR TR o B U K T
FEAH,
(6) WA RTE] ¢ kS, W15

1 k=

1
d i Fo A
De - _ Ll "y dx (7)
dt (Ug() +Agx) dt
1.2.2  Keghhik AR

HRAEAA S5 7 A (28 25 LKk ) T, i
AR B HEANAE ) DRI G KRS 1 1 7K S5 0
JEH

(8)

pw
Hor o, b WK K W B, p,,, M KR E 5E, B
101325 kPa''®

LA i

Design ,Research&Analysis

I TRV EAS R He g, PRI H 7K i A 7K

PRBLEE TR IR PR R D B AR B R R K
TET T R S B8 55 5% 1 /I R B B U A1) G R

d A A R _
S ey 20 2(Pe = Pum) (9)
de Aé’ Ag P

Horbr A SR s T AETE AR v, DAy S KSR AR X6 T
R
1.2.3  KupdhiR 24EA

TR T P 7K M S 2 R R 7K KR A T )
2, BTk B AR | R AR o A 0
RSB LR

| 2025 % % 4 3

m=p, *A, *v, (10)
1.2.4  RKATIHEABA

¥ tsiolkovsky KRR K K HE T B
T AT B o, AT .

F, =m=*u, (11)
Ho v, =0, —v,,v, ABTKHERET 7KK ETRTZE R AR
HERE v, 7 KA
1.3 TeHLmEER
1.3.1 &Mz AL

AR L A2 8, R B B AR R AT
TF2 80% #E Ty, T LA—E TR b R K KT i 4
BOR,

3 RANZAGHR

Horh R 2 S IR At ) ) LA T A RUBHL R
FEREL 7, TR Y 0 LG R HE O DA TR AL B IR
EHETT

HrhK K EHET T

F,=p,*A *v,(v, —v) (12)

RHLE ST F, 0.2, 295543 N,

JRBH A7 RSB 1M F., ok

F,=0.5C,Spv; +0.05 mgcosl2®  (13)

o K K B CHL R TS 29°5 0.4 m?  FH )
FEC, HL0.35, R E p BL1. 29 kg/m’

.49 .



LI | Nani s
1.3.2  Rkhumikid AR
TRALTE B R T R Sk B R B B A
e RHLEERS s, T BN TR,
de 7
Ik K A5 Bl A TRMLI S i T K R i
2, JE TAS TR N FR N AR e A, AT
TRHLIE Sy
%zF" + F, — mgsinl2° - F. (15)
ds m,
Fot m, WK K BT LS T, ok 2t
T
my = mpy = m (16)
2 myg AR K AR S TE AL S5 125
WIGR & R R
K (16) AT IE i B
dm, _
de
Bz (7) . 29) #K(14) K(15) K17 I
AT, SR p, o, sy, FAERE, 6
A ¢ B RREL, TE ¢ = 0 I 2], HoK K Fiv{E S5
[ERIR
P, =Pw
X, = 0

s,=0 (18)

(14)

—m (17)

v =0

my =my
2 EER[E)OKfF

2.1 WREH
2.1.1 RKFFTERBEAMFF

Fie BRK R 2235 DL K AT L4 B , AT 31 R
PRNKOE S 173 ELB, m] LIRS B K A AR s B
Z RN HME RSB BRI, BUK K AR 200 mm, KB
2000 mm, SRR 0.06283 m’,

IR K HREAR SR £ 2 9 58 1 ) 45 4 , £ 2 g %
FE 1458 AE R A K & sh Bl etk RAEHRIRSR
ML T Y RS AR B2 R
2.1.2 RKFTAERE

SRR B B E S0 B 1) 25 58 (5] 55 s ) 25 e b

.50 -

Jrsm b B R

2

p. - 20 ,hycos"a (19)
R

P, = O'/b(h_/sziI;;a +hy) (20)

Ko, P IR YE SRR R R, P, N B ) 98 g
JRig , FLIR G Bk kw5 P, RGNS,
R

P, =min{Pa,P9§ (21)

BEJRLI 6 mm , WRJE S ET AL by, 9 3 mm,
WG LT HE R FE by R 3 mm, BRESHLE N o Ky
12.5°, BEESLFHERA 2258 % o, M 3.2 GPa, L4
RIESRIE o, }2.56 GPa, FHAFRARK(19) K
(20) & (21), 23945 P, Jy 147 MPa,P, 3 79.7
MPa, fIt LA SE BRSO 18 79.7 MPa,

B4 BB 70 0T DL E SE PR K K R Y
TAEHEE N 11.3 MPa,
2.1.3 RXFrehaE

KK Ei i BRIB 8 BEEE R 6 mm , B RL R Bk 2F
Yk IR 1.9 kg/m®, AT LA UK K S @ 5 A
U A A E o, 2 1505 ke

TNME S EIRSENER 1 s,

*1 T AHLECSH
moH Z B
TN ke 22
BB AR/ (m/s) 35
S E WA S UE1 10g

2.2 KANEFEHHEITE
RO ELRT R, B3 BE5E O 11,3 MPa i, K
UL AR 85K 3 1 17. 95¢, M TE AHLK 3238
Pl 2 Al an R LR BRI 0R 250 i i T
AU FESR  [RIa] %8 HE A [R] K A4 FR L i1
LRI AHL RGO D5 BTG 2R PF L 2,

*x2 FEMREE
iS5 11 %M1 &3
VIR Pa 6000000
KK FER m’ 0. 06283
VIR B/ K 320
IRAEFR L L/ % 20 35 50




gxR2
B 1 M1 &3
FRAEF/m’ 0.0157  0.0219 0.0314
K kg 15.7 21.99 31.4
K/ (kg/m’) 1000
FEgias [/ (kg/m’) 65.331
S e ke 3.2839  2.6682 2.0524

KHLE S EPIE SR /kg 53.3503  62.1593  70.9684

SR(7) 2H9) HK(14) K(15) R (17) WK
Gy RRULK A, BRH 4 F MATLAB 325475005 K i
BT, W] DAARATHRS B R S ISR AR 2 2R

SRt 3o O RR AL 7 AR R B vk |
ZREERURHS FEYE 1k o RPN BE A, 28 kG
JE HC I PR R A DR L SR FH W I e s I 1
DT 5 PR R BUER A

it MATLAB H Y oded5 F58 43K i, 45 5 n &)
4-E 6 IR,

UAV Displacement—time UAV Speed-time

4 30 =
=3 ~ X:0.2823
H 420 Y:28.29
£2 N
- £10
0 0
0.5 . 1 1.5 0.5 . 1 1.5
time/s time/s
Thrust—time X8 Acceleration—time
7000 15
6000
z £ ;
Z 5000 g
& ©
= g5
4000 @
3000 0
0 .5 . 1 1.5 0.5 . 1 1.5
time/s time/s

4 TKHUALEE GERE EN IEE AR % -1

UAV Displacement—time

UAYV Speed-time

1 40
E X: 0.5366
= —~ 30
<10 = Y: 39.01
£ E
E ~ 20
75 T
< ?;; 10
0 0
( 0.5 1 1.5 0 0.5 1 1.5
time/s time/s
Thrust—time xg Acceleration—time
8000 15
z 6000 £10
£ =
= 4000 €5
2000 0
0.5 1.5 0.5 1 1.5
time/s time/s

5 TRHLALTE R AT HE S NS B - B U] 2 - SR 2

LA i

Design ,Research&Analysis

| 2025 % % 4 3

UAV Displacement—time UAYV Speed—time
40 L

_ X: 0.9057

= “ Y: 39.89

220 = 30

g 32

<10 g

._f 710

0 0
0 0.5 . 1 1.5 0 0.5 . 1.5
time/s time/s
Thrust—time xg Acceleration—time

8000 10
z 6000 E
£ 4000 Es
= E

2000 E]

0 0
0 05 1 15 § 5 s
time/s time/s

Bl 6 TWHLALRS B HET AN - B i) 2 - S 3

2.3 fRE&R
IR 2505 R | A5 3] = 5 | 45 8
23 s,

=3 FEER

% H 1 M2 &3

IKAEFR T H/ % 20 35 50
KHLE S WItR MR /kg  53.3503  62.1593  70.9684
KHUEE/m 3.88 10.9 22.77
BhHE R A/ (m/s) 28.29 39.01  39.89
BhERT ]/ ms 282 536 905

B KHES/N 6092 6135 6178
TR 11.6g 10g 8. 882

FH 3 AT, 76 A 25 R o xS T s AL o4f
TR KRB B T K HLE A e iR
Jo 2 (A S SR TGSz ) B R S AB A 3RO TH]

1) AKARFR LA 55 /N B, K AR PRt 5, 5 B8 fiE
(1A TS ) AS A, TG T2 5 S SR R (1) TS

2) KRR LGB KBS, B e ) CHL A A AR o
BT, I MR AN R B R B A3 i B 4
B R 22,77 m PR RS W HLS K AT
DA BGB X R 3 K

3) KRB L 3E B, # d 1) CHL AR A AR o
W B FE A 39. 01 m/s, CHLES AR 5 A E
B0 10.9 m, WL BE AT AT S uE AN T & H
T3 T XERE /N, 25 5 S8

4) IR S AR A 3, L T

S5 B  BERE AR 2 1 JTE ALK K

.51 .



DRATY SN Foeih i

Wil CAYIRE SR, LR 5 bR R U S R G
-&i+0

3 4

3 A PR AR A K K B3R B Bl 2t B 4
A MATLAB #4547 = 41K [W 84 1) 3 71 24405
AIHT, AT AN T i 2 S B B 4 W ke 6 R P
J&E W Sh I LR HE S n s B AR AR, KT
U B ARR 5 A BE R 5 WG 1 T AL 2R 1 ol

SRS KEN LT, 28— 2 W
SR 35% LB K AR BUR: e A B e B, B BB
i TR 3 BE SR 1 2 S R TR) s A AT I R T
DAFE I [ AR 2SR (98 BRI, SRk K T Bt
SRR TR T R A RS S

H AT 7K K 32 R AR e 1L 1 Bl TG
ALK 8 22 114 & it oK foft PR e 2 48 4 J5 7 7K K
i AT DATE— 2 1 0 T B A G2 1A K ok B4
G AE T AR ST R 2 B R R AR I
il 1 B Bt & S it 5%

S 3k

[1] GAJJAR B I,ZALEWSKI J. AO7: on-ship landing and
takeoff of unmanned aerial vehicles( UAV’s) [ C]. IFAC
proceedings volumes,2004 ,37(20) :42-46.

[2] HUSSAIN M M, SIDDIQUI B A,MEMON A. Design and
analysis of rocket assisted take — off high —speed UAV
[ C]//6th International Conference on Aerospace Science
and Engineering. 2019.

[3] LIJX,LIU T,GUO H G. Dynamics analysis of carrier—
based UAVs with ski—jump launch [ C]//International
Conference on Electrical Automation and Mechanical En-
gineering. 2020.

[4] ALAZE D,0LAZ X,PRIETO M, et al. VTOL UAV digital
twin for take—off,, hovering and landing in different wind
conditions[ J]. Simulation modelling practice and theory,
2023,123.:102703.

[5] ZHANG B,JIN K,KOU Y, et al. Modelling of magneto—e-
lectro—thermo—mechanical coupled behavior of the lubri-
cating liquid film for the electromagnetic launch[ J]. In-

ternational journal of heat and mass transfer,2022,196.

.52 .

123267.

[6] Jk#E  Z3TH, THEL. LA KAT B L5 R e iz
H FEFR[T]. AR ,2023(17) :143-145.

(7] A4 ATEE, xh o BAR KA L sk it R &
B[ M]. B4, %k Tk X 5 Ak 2016.

[8] M4, KEZ MBAKIRNOMAELS T LFH
[J]. S RALTATE 2018(7) :46-47.

(9] AELF,EA3. LHRRKFOHAFREFR[T].
M PR IBHR,2024(7) :150-154.

[10] GXis, Bk 2 Fm % sa gl omiEss
FARALBF R BERE[T]. A4 ,2020(1) :36-41.

[11] PRARERE L LAELMALE AL HEFRLAE
) £ 5h B RSF | 4h 4T B R B TR GB 1589—2016[S].
R B AR B RAE 2016.

[12] MAA TRE#KHF[M]. T PRI LB,
2020:90.

[13]  wAaL. A A A A 5ok 4 R 58 m 2 = A4 3 A 3
FE[J]. FHRRXFFMR. 8 KR FM,2003,21(4):
52-53.

[14] HR#EZ,ZTEAR,ICE HEAFEILRL LY
M BARAC[ ], MASH 53 K 2024 ,46(5) :185-189.

[15] AER. ABHDFEAMBELTAESR. LH[M]. b
T AU T kB iR A 2020 :179.

[16] EE2% HIAFEXAENHLEF[]]. hmHF
#3F,2003(5) :6-8.

[17] TFINNEY G A. Analysis of a water—propelled rocket: a
problem in honors physics[ J]. American journal of phys-
ics,2000,68(3) :223-227.

[18] A&k, Bidkib % BRKATE T SHEM[T]. BB X
% TR ,2016,37(9) :188-192.

[19] Mkl F4e 25k A BB BURR T E[]]. FAM
AA ¥ ,2000(6) :28-31.

[20] ZRRFak BRA, M &Y% S T RN R R XA RHR
W], & B %A H 5 54,2008 (6) :84-88.

[21] x5k FNED. T FRWAF AN U &
¥kl A -k m AT ]]. ST A S
2019,39(12) ;12-15.

EBBMN XN EE ML, PR IARIF, AERAF £ LB
ARk AT TR,

%5 B #9:2024-09-03



LA i

Design ,Research&Analysis

| 2025 % % 4 3

R L R R 7 R 5

RURMS, DL, &, ADER, K
(REF L(ER)FFLABENE LAER FT 277600)

O iy XS AUF 3 X I & 304 8) w9 A5 B A AT A 50 | il 3 Am T 3048 4h T A% B A B R B A0 4t &) B A
J BB A4 8] S T IR D R B 3T AL 8 49 vk A BB AR, F B R AL LAY A IR AL B A B e K
JE eSS A A IR feAt ) AR K E LR sh e i F A IE B 5 AN T E A K ALAE ) R TP s eh | AR A Bl A
Bty i 2h Kb T X ALAt 4h 7T AR AL 8] 2 & R 2 b EAedh @ R xd F F 0 Koy, AR SO 569 5 30 X - & 164t 8)
AR S PR R A, WA AL B A 5 30 Kb T & A0 4L 2l A8 b B R Kb A R 84k 3] R KR8 R 2 s
DT 4% EE R AT F ERAT 33%
KA W X Arigh sa RS R O RE
RESHES THI31. 4 XERFRIAAD ; A X E 45 :1002-6886 (2025 ) 04-0053-05
Grinding reduction method of the spline pair of the belt conveyor
JIA Jipeng, MA Shihai, CHU Lei, ZHENG Jiancheng, ZHANG Jian

Abstract: This study analyzes the grinding reduction method of the floating involute spline pair of the positioning fit section
of the belt conveyer. The positioning fit surface of the spline pair is designed to assist the spline pair centering, so that the in-
fluence of misalignment on the spline pair can be reduced. Considering the effect of the gap and length of the positioning fit
section,and the gap,length and axial deviation of the spline pair,the existing of the positioning fit section can reduce the ra-
dial and axial misalignment of the spline pair. Test results show that compared with the fixed involute spline pair,the maxi-
mum radial misalignment of the floating involute spline pair decreases by 41% , and the axial misalignment decreases by
33%.

Keywords : belt conveyer, spline pair, positioning fit section, grinding reduction
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Cooling mode optimization of the plain bearing pad of a high—power motor
TAN Xin

Abstract: The plain bearing of a certain high—power motor had the problem of excess temperature due to the heat dissipation
conditions. After comprehensive analysis,the bearing pad was replaced with an oval bearing pad to reduce the operating tem-
perature of the bearing. The important parameters of the oval bearing pad ( clearance ratio and preload ) were optimized and
simulated to obtain the best performance parameters. Test results on the optimized bearing showed that the average tempera-
ture of the bearing pad was reduced by 8 °C to 10 “C ,which solved the problem of excessive temperature of the bearing.

Keywords : self~lubricating plain bearing, cylinder bearing pad, high bearing temperature ,oval bearing pad
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Design and test of ethylene oxide sterilizer based on finite element analysis
YIN Yangiang,ZHANG Long,LIU Yang,LIU Shimeng

Abstract: A two—door ethylene oxide sterilizer is designed to facilitate the transfer of items and effectively distinguish be-

tween dirty areas and clean areas. The three—dimensional model is established using SolidWorks,and finite element analysis

under various working conditions is carried out based on SolidWorks simulation. The stress intensity assessment is conduc-

ted. A prototype is made and tested to verify the safety of the design. This study confirms the reliability of finite element anal-

ysis,and lays a foundation for the development of series products.

Keywords : structure design, finite element analysis, prototype manufacture and test, products serialization
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i EAREANEENA LG ENE AR, SFA N fluent AR 3338 KR RRATH AL, FHRALEA
BESAFRESREN, R THALERATBRAL T EEB R FER AL E Fo A XBATTHAC, %5 udf 2
B, AR PID 424 BSAREE AR E T AFH AT EIRE  AEAENEENG Q3R , KRG EASITERT A
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& 425 :U0270. 3843 XEkFRIRED : A X EHS :1002-6886 (2025 ) 04—0066—06
Study on the performance of air conditioning and ventilation system in diesel locomotive driver’s cab
LIU Pengkuan,SUN Liping, WANG Yuyan

Abstract : This paper establishes a finite element model based on the structure of the driver’s cab ventilation system and u-
ses the Fluent software to simulate and analyze the ventilation system. The temperature and velocity distribution inside the
driver’ s cab are obtained. Based on the simulation results, the pipe shape,and the air outlet position and style in the ventila-
tion system are optimized. A UDF program is written,and a PID controller is used to automatically adjust the air supply tem-
perature according to the indoor temperature changes, achieving automatic control of the indoor temperature. The results of
the simulation analysis can provide certain reference for optimizing the ventilation system of the driver’s cab in the future,

realizing automatic control of the indoor temperature ,and improving the environmental quality inside the driver’s cab.

Keywords : diesel locomotive ,driver’s cab,simulation analysis,UDF program , automation

0 35

B T [ BB 10328 REAS T 42 v, BRI R A BR
AR, FIPLE 2 KR SR F L Y
L R, — DRI B TAE R R LA IS
ATH GBI R . A o 20550 X LB 51 4 ml L s &8
A PR AR T B HEAT 05 H e A, SR UL AU K
e ol e SN L R e U NSER = e S o B
58 LR GE (TCMS ) 114725 3] 28 48 47 il B =0 47 il
RN, A T BEAS Y 23 98 RGP 07 98 . AR SCAR B
PID Pl 4% 09 TAR 4 S udf R )7, BERS AR I %
PR AR Ak 1 gl il 7 28 XUt B sl R, O m B S
JHiE KRG H st hl R AR R IR 7% )
I BEAE MR A e SR AT S 1 D B oA, 45 D AE mIAL

SRR GG | A — B4R T8 PRI ZE B
2 Ve MR SRR, B mIBLE T AR 26 1, B
Bl R

1 ANERBEXNRZEHES

1.1 JUa&EmERRTER

X R R PRI S wI LS 5 R G AT AT
AT RIALE 9 24 P, 75 B SRR AR 4 T3 24 1
fRTAk , 2200 2 R RS 30 20 i LA S 35 DAY ) 2 o e A
FRYE LR R RS #7988 3. 19 m, = 5 2. 6
m, KB 2. 24 m (45 A

T PR ML= (14 SN 45 46 0 P 30 3 XL i3 2 R
A EBRL A  E AR H ACT LR AR

(1) ZE TR P38 A A A I 9 S AT e 4 i 1



i /£ Boussinesq {BX ;

(2) ZEIRIY 2 A AT R T RS

(3) ZW& 3 4 4 A B 7 % 22 N 7 7 Y 5%
M,

TE S B A Ak B 5
Rt A E AT —
R B AR 25 R T XL
B X LA S i BE X
SRR TIE 2 1 N2, SR
H poly — hexcore [ 1%
HEAT RISy, Jif 164 BT
TIAHIt, ANLEARBRICHER A 1 Fis,

1.2 BREGSHEHEE
1.2.1 #FR oA REM4

26 AT SR FH TR 11 30 33 25 3 3ol R 3 32 XL
(2O ) 4 R Y ) TRLBE AR A 3 U<, AR
FrifE GB/T 6769—2016 HLZ4= wI ML A B AL, B
fif 25 W A BRI AR 30 m*/h 3, HoW A R
P FIMLE N BB E AN T 300 m/h, 4
A AT RS RIS 1 XU, T AT E B ik
KU A T3 BEA /N T 1,38 m/s, B0 6 KUl
FEN 18 °C,im I 5% ki ek 10,
1.2.2 @R oA RE&M0t

23 P XU B S R T FA R R R,
FERIR] [RXCT R
1.2.3 BE@miaRi&u

B AT It ol ) A v e i FH B R SR b 2 — iR
SE AN PRI IR B DL R G IR RE S TR R R A 45 B0 R
B, HARS LR 1, S TR RAE
FE RE RFOR AR B 25 52 BE TR 4510 36 °C.,

RINERRITHEE

*1 AEEBFHEIEE
g TE O ERER Y
/(kg/m*) (W/m-K) (J/kg-K)
PNTETR]
iRk 50 0.03 000 P
2]
b1 2500 1.2 790 il

R BH 8 S5 A P B S S 0 4 A A R B %
P11 SRR BRGS0 45, 1% 8 4 is 1T r

it AR S
Design ,Research&Analysis
RRINIK, FRZ90. 250, b4 42. 820, RSN M i
IR AP R EE 45 °C
1.3 AHERNBEXIENIRE
HRYEARHE GB/T 6769—2016 L4 FIHL 2 A & HL

| 2025 % % 4 3

i

(1) "L 8 KR Genl i /AL ], 76 1 5 8
KT, AL ER R EA R T 0.3 m/s,

(2) FEFRBEIRE KT 30 °C A m i X, bl
NBLA S ARG, W AR BEoR SR FH DA TR o
ARGz —,

F-BhR B F ] L VR 3 A Y e R T S R
JETE 18 ~23 °C AT L,

SRR EE A O Y A Bl 4 )« AR R P R R
FERE MBS AT, (- 2K ~ + 4K) FPEANTIERE
T, BTCEOR, T, BRI (1) #5E

T.=20°C +AT, +0.4(T,, —20) (1)

1.4 FESWER
1.4.1 RAEERFEARET AN T HH

R T H W P R T LA B3k KT 26 KU 2
JIE 33 FEL 0 BB D 4526 JXU T ALk P AF 6 s 7 i 22 ( Rel-
ative Standard Deviation, RSD) LA & ¥4 &) 1 5 #
( Uniformity Index) , HH AR bR e 22 2 — 4 F
LB A B O B ST i, B R R R 22 S
SEHMER AR, 5 AR R

RSD(%)z%xlOO% (2)

e o JEBCHE b5 I 22 (Standard deviation) ,u
BRI, PRUERZE o IITHREARA .

N
2 (%, - u)z
i-1
=) N1 3
7 N -1 (3)
Horp v, AR ERE A, N R S B

i,

B2 FEpREEEMEL S E

FHRT o Al 22 88/ ) | 2678 SO0 s AR T B (L
P AR JEE A, R B AR v RIS SRR E

. 67 -



I AL A | Nodern Machinery

440 M A 3 P Tk e P S — A
R A R TR FLE R R G
(5 AT T A o, — AP B
PEUET 1 RIS A S ik i B 2 50 9 , T — A B
1 RS BN SR M B R S 2

BYSTHAEHEL (UT) B5E SCAT KR A [ 4 57
Y BRI — R 2 T

ur = " (4)

Umax
Horb o, PEIRE v, SO B R R E
Xt S w] AL a0 H R AR 3 R K 2
B, WA 2, 31 AU e A OO DX I 3 5 B S R

HXUE
xR2 ERNEXOFGEER

_— T AR AXRIE A

/(m/s)  /(m/s)  AWE/ % 3

ZE1T(MRERIT)  0.427 0.313 73.3 0.702
ZE2(TEMIT) 1,077 0.598 55.52  0.771
AIT(MEREY  0.316  0.192  60.75  0.773
H2(WHERE)  1.376 0.705 51.23  0.804
1.4.2 SWE NG ELERSH

Xof B FI ML ZE AR ) B0 T A5 (7 S8 T Dy
22.49 C, HHf KIRE R 44.18 °C i T wl ALz M)
BerE B, RIHLE YRR X ek 2 ) A v 22
H1.2 C L FF AR,

o =

PHITEE LY

3 EESMIELE (AN, Em,AM)

(mis)

B4 RANEERLDSEERESHEE

- 68 -

*x3 A ENAREE S EEEERE

Fm ST s I BB
ALk A 21.08 0.122  0.727 0.999
FAUIES A 21.07 0.113  0.704 0.999
FATLIRS A 21.14 0.112  0.688 0.999

R BE AT 2R 18 (P 3) , 455 3 2 iR vT
DA, i T XU TE AR i sh i A v, < i o
TS PIATI X A J A mILEE b AR A 2 5
RO X DRI 2% AT F) T e X I 9 i 2 T
IR XU X AR 2 20 XL, il AR P 3 AP Y
TE )R P AT A Ze M TH ks R W A RTBILES P Y S
T2 R A A M7 ) 520, LA — 5 R A RE I 1] ]
Bk B, e o 50 7 O 000 B i i 1) = AL 2 e 7
M5 75328, BRI T R AR, A
00 HR XU Pl XU F) A2 A 7 o) 9 1) 1 7, S
JRAS S T T 2 B WK 1) ) AL 2 i, e 2808 A a1
5 PR JEE oA 2 P JFG b Ze M R RISk 36 e J3E T TR
TR, 12 T B N RGE AR 7 A A4 5] B 5
BT e 2 ) 12 X el TR e AR X e A A A
T, T AR A SIS R

5 MUREHRTER

2 BRUKGE AR ER ORI T

2.1 RAREREMER S

N T gk R AL SR KRR G R A AR B TR
LT BETE, s XUE A AR FRIE 2
XFFR A, AR T IR AR G KR e > 128 K Z i
R KA TE 2, Aol 326 XU 7 58 30 36 XL 1T
PN EBE i LR s Oy E Rk KA B E
e 55 T 22 18] B AR A AL 308 XU IS IR AT W 7 5
G, — PRI SO I a0 7 AR TR AR
BRI 2H B Ze A5 3% KU (L 6 (a) ), 58 ookt
B 26 XU AZ SR A TEAR (B 6 (b)), Ferb B4l



AR R 19 AR/ N A S 14, BRI e 3
ANFH IRV FR 23 2H B, HEANBEA R AR o

(a) (b)
Eo EmERX O RMEREROERSHRTEE

2.2 EROFESERITLESH

4 45643 2 iTLLEDUL A S, MhA& I 26
1 AR AR M Al 25 A3 ) MR B0 T I i A A L,
SR 6 A TR | R 6% R 45 BT 1 5 1936 XU E i
o3, B A AT 36 R 25

x4 ANMERNERNAOFGELER
TG bRz ¥
JEAR A=A cv
S S(m/s)  /(ws) 1l
i Eﬁﬂﬂi:ﬁ)ﬂu 3.24 1.28 39.5% 0.871
F s KA 3.22 1.26 39.1% 0.874
3 AL T 3.94 1.29  32.7% 0.898
iy
s R 3.89 1.24  31.8% 0.901

2.3 ERHFEERXLES R
2.3.1 BAMEZER2ZEARNGALER
HY 2 P R 2R 1 (1R 7)) mT S IR 26 KT
150 R ML Z AT 5 Tk A v | e 0000 v 00 5t 2 1
] 3 8l , A8 B K 22 BHAS, R 43 Ui 1] AR, ¢
F2 e b A I -5 A A [ 8 A — A ) R AL Pt 2
MBI A WA MmN s B R LS e S
AT AZ B, 7E45AE & 0 B2 LA BT il — > SR 3R 1)
T o T AER o N BRAE S TS S8 ad, I A 28 ) Hhy
M H 2 B A, 2 A RN AR i B NS 1 5 &
WG EEAE LR 5, B8 Hhml ALk B 407 IE X 3 XL
N7, BRIk 8 Bl X7 4 s ad A, 7e
R TE 226 X T s ol 80 4 A3 DA Bk XL T A kA
FIALA UL i A O AN

i b

7 BERZERORERNSEESLE (ZM,Em@m,AM)

AN s

Design ,Research&Analysis

| 2025 % % 4 3

(m's)

B8 BERERORNELNSERESHZE

2.3.2 MHEBER T E G AL

WS T3 XU I A8 (R RS- R B R 21. 64 °C
7 AT LB G Ji o 00 B v ) R 38l L 11 g gk
B A A PR B 7 2 9 5 43 00 2 0. 08 m//s il
0.05 m/s, FFEIRET AR T 0.3 m/s BIER, H
25 I EAREE AT AR T 26 KL AR T RDE
PERTAE 3 AR T) e B A8 T %) 3t e ¥ 5 i o
e, T B0 B A5 R 4F W21l &, 2247
M RAE I SR BAS 8] TikE, XTHE 8 Ml
& 10 BYIEE = LA K 36 5 Al 45 MRS T 26 K O 5 B
TR e JREART Sk 308 v B A B A A ELRIE 26 AL A
Tn¥A] s T Ay ISR IR B A I T AR 2 T U E
JERITE L, PR B BB T 26 KU R L AAS TR

9 MMERERO RN ERNRETLE (LM, ER,HM)

1.58+00
1.426+00
1.266+00
1.11e+00
9.49e-01 I
791001
6.320-01
4.740-01
3.160-01
1.580-01

0.00e+00
(mis )

10 #HERERORANELBSEEESTEE

11 #EEEROARANENALBEAEEEZE
(&M, Em)

- 69 -



DRATY SN Foeih i
&S5 ENIMEEASERAELER

wRA o HECEY PEE WE R
Lo WA
JIZIN BEE/C /(w/s)  YWSRE HAjEE
JERSLES  23.19 0.25 0.782  0.998
BIE  EERIES 23.21 0.24 0.763  0.999
JERTHRES  23.18 0.23 0.746  0.999
JERFLES  23.28 0.22 0.780  0.998
WHEIE RIS 23.00 0.26 0.752  0.999
JERTHRES - 22.88 0.27 0.739  0.999

3 MM udf BEFRENVEEBINFEAN
KREARE

H IR B T B D S AFE X, B
R Iz AT [ 7 25 0] BB 2 R B &k A= B fk, 75
TR 4% 16 S BOR 4 FERS 2 R RITHLEE N T AR
5, N4 i mI ALY &7 3 B A e, Tk aT DA
5 udf B ORETH PID BEHIAC R HARE N
S 5 AL 2 (R 12 25, AR L iR 25 1 PID 2
BRI dl s SC A B A B B R
RV FMLE ARE iR Y RE RIS AR
FLESF P AL R SCRE AN WA DU S B R A R
& L3 R ALRERS 0T L R b A T H AR, S A
ik,

3.1 PID #=Hls5/H1E

PID #5445 ( Lo A - 53 — o0 2 i 4% ) J& —Fh
JTE N T Tl g R Gerb i s AL EAR
PRGN YR 2 o R BRR 2 DL R 22 AR
Bt VR A s il i A, DA K 0 309 2R ) s SO
PID FEiil &5 i 3 A~ EZ A AL Ll (P) B4y
(D) A (D) o HoAz.o BAR R Hl 25 4 1 5 &R
BiRZEMIE

PID ¥ il %5 B FEAR S BR N 2 RT AR A

! de(t

u(r) =Ke(t) + KJl)e(T)dT + K, %

(5)
Horbrow(e) BERIGSTERTE ¢ AR S e (1) 2458
il 2%, M H 5 SE PR Z [ 22 e (1) = r(t) -
y(0) , Horr r(e) BWEM,y(1) RRG T,
3.2 FIA udf FBF IR EEFIRE
X AP B SR A 30 °C Z51F T A5 12

- 70 -

6 R ET R AL E AR AT B ) 5 ELAREAL, HAAR T B A%

PEFIA B E 5 1. 2 #53 Frid Al ] 15 JAR Y 3

P URTEESRFE FI 474 22 °C 6 bR T DL 23

TSR A R, O A AR ORI A udf BT

PRTE N TR B, 1] 12 oy AR 4l i 1 0 ) 1A AN 1 978 2
PID S5 245 3] B3 0 AR 38 B i 26

30.00004

25.0000

20.0000

Els.oooo-

2£10.0000

5 5.00004

0.0000

-5.0000

0 200 400 600 800 1000 1200 1400 1600 1800
AL

B 12 NAOEBEFEITRE

AN E RS IR B R 21,93 °C, XN 1Y)
AR EER 20.25 °C o i HoAh AR [ S SR 5
HEEIEFI wdf BT HATIB R 5 R WK 6, K6
ALHT, T B 47D SR S ek B 1 T 7 AT, AR AR
AR Ak e B A S Ak T U A AR | AR AR (1 3 i 2
0. 0683, A —Fir Z IS TR

T =—0.2536XT,., +28. 1036 (6)
*x6 ARSNREBGHBEXT RN OB E
ISR FHRE/C AR/ C
45 16.2
40 18.7
35 19.49
30 20.25
4 Z5iE

(1) Hr mI L IR G, 57 T 5 B
RUIfHET CFD P55, 8 7R T mIBLE YL A
FEAT AR 5 T b XU TE Ak KL AR 2
24k,

(2) Bt T R B R AR, PR T XU A
AR IR AE T 38 KR, I %t He 2 T [BE i
WA IZE KT 7 LA R e A 85 R W] s IE
6 XU T RE RS R A T X8 5 0 S0 A RN 73 1) = 1N
T AR A RIALE AR

(T#E 2 W)



LA i

Design ,Research&Analysis

| 2025 % % 4 3

&

TR 05 E A R S R

i B B EEW  BEIE WM, Fi
(L) AFAKXRF(STAEIRLFR),; AR J M 510091;2. ) # 5 ALK IR LIF A FA
JT &R 7 51090033, w I W KL E AR R Y] 518081)

3

B B ARARITREHEINKE A FEEEAG R ARE T — RS W R PLC R3] 24, AU
7 R AR AR AR ER M R M R oy X R LT a3 MK E Rk B i A4
TR O EERE, G @, AL EAAMTRF AL RR AT X ERAMNE L LWL 1007 = 5%
Fo TR B AR w AR Akt RKIR A R AN ART AT AR LT AR A RO S IR B R T oA S R A R R
BATH AR E— Rk, ZEBENETGOREL . O ARS AR SR ZEDS B FErm TR
MR B RN A S I AT E
KB wH P LA Fit

FE 5 KS . TP242 XHERPRIRAD : A X E 4 S :1002-6886 (2025)04-0071-05

Design of a four—story elevator model for teaching and training
LI Huihui,ZHOU Jian, HUANG Tingxun, XIONG Ligui, LI Lizhu, PENG Haihui

Abstract: In order to carry out elevator teaching and training safely, a four—story PLC traction elevator model is designed
based on the elevators used in daily life. In terms of machinery, stainless steel bars are used to build the elevator shaft frame
structure , and the traction machine pulls the car up and down through worm gear transmission. The brake device,speed limit-
er,and safety clamp can effectively cope with the risk of elevator falling. In terms of electrics, multiple travel switches and
photoelectric sensors are connected in series to jointly construct safety circuits, brake circuits, and door machine circuits, so
as to improve the elevator safety performance. The experimental results show that the simulated elevator can smoothly and ef-
fectively realize floor judgment, elevator call decision—making,and farthest running time protection. The highlight of the sim-
ulated elevator is that its structure and functions are in line with the real elevator. The elevator model can help students to
comprehensively master elevator knowledge, and reduce the occurrence of safety accidents during the practical operation
process.

Keywords : elevator, machinery , electrics , functions
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Design of a material cross—cutting device based on Siemens S7-200 SMART

HUANG Shanshan, GUO Hui

Abstract : Aiming at the problems that the existing material cross—cutting device can only cut small-sized materials and can-
not automatically lift,a material cross—cutting device based on Siemens S7-200 SMART is designed, which is suitable for
the cross—cutting of large—sized uniform self—insulation blocks. This paper mainly introduces the structural design, parameter
selection and control system design of the automatic lifting mechanism and the cross—cutting mechanism. The automatic lift-
ing mechanism adopts ordinary motors, incremental encoders,and frequency converters to replace the servo motors. PLC in-
ternal high—speed counter is selected to achieve accurate positioning. The cross—cutting mechanism adopts the high—to—low
cutting method , the saw belt offset angle y is 5°,the motor power is 11 kW, the saw wheel speed is 792 r/min. The cutting
quality is good ,and the working performance is stable. The time delay in the frequency conversion to power frequency process
in the control system realizes its stable operation.

Keywords : uniform self—insulation block , cross—cutting , automatic lifting
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Key point analysis of installation process of cantilever bucket—wheel stacker—reclaimer
LIU Peipei, LOU Lei

Abstract : As an efficient and continuous heavy bulk material handling machine, the stacker—reclaimer is extensively applied
and plays a significant role in China’ s mining industry , metallurgy industry and port production, etc. With its complex struc-
ture and numerous components , multiple key technical control links are involved during its installation. To guarantee the in-
stallation quality,technicians are required to have a clear and comprehensive understanding of the process key points. There-
fore ,a systematic summary of its installation process key points is particularly important. As the most commonly used type,
the cantilever bucket —wheel stacker—reclaimer is taken as an example, and the core technical points of the installation
process of its key components,including traveling mechanism , portal frame ,slewing mechanism , bucket—wheel unit, tail car,
and hydraulic and lubrication system, etc. ,are explained in detail. This paper serves to provide an installation guidance and
reference for similar equipment,which has important practical significance for installation quality guarantee, personnel skill
enhancement and social production promotion.

Keywords :loading and unloading equipement , bucket—wheel stacker—reclaimer, installation process,key point analysis
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Deformation control scheme for processing of high—temperature alloy labyrinth disc
ZHOU Yu, WANG Junwei, LIU Yong

Abstract : The labyrinth connecting disc is an important limited-life rotating part in the aero—engine , which needs to work in
the harsh environment of high speed and high temperature ,and has very precise dimensional requirements. The thin—walled
labyrinth part has the characteristics of poor rigidity and prone to deformation due to cutting force and cutting heat. Its mate-
rial is nickel-based high—temperature alloy Inconel718, which has the characteristics of serious work hardening and poor
thermal conductivity,and is a typical difficult—to—process material. It needs to be cut with relatively high cutting force,
which will aggravate the deformation of the thin—walled parts and seriously affect the forming dimensions. This paper mainly
focuses on the trial-production and batch—production optimization,analyzes and practices how to effectively reduce the pro-

cessing deformation of the thin—walled aero—engine parts from the aspects of process methods, clamping methods , and turning

methods,so as to provide processing experience for similar parts in the engine field.

Keywords : high—temperature alloy, thin—walled labyrinth parts, clamping method , process method , turning method
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Effect of rolling passes on surface microstructure and friction performance of 2195 aluminum-lithium alloy

AN Xueyang, SUN Weisong, DOU Zhongyu

Abstract: This study discloses the effect of the rolling passes on the surface microstructure and friction performance of 2195
—T8 aluminum~-lithium alloy,so as to optimize the surface performance of the aluminum-lithium alloy. By employing the ul-
trasonic surface rolling strengthening technology,2195-T8 aluminum—lithium alloy was subjected to 0,3 ,and 5 rolling passes
respectively under the conditions of a frequency of 28 kHz,a static pressure of 300 N,and a feed rate of 500 mm/min. The
characterization was carried out using metallographic microscope, XRD, hardness tester, friction testing machine, etc. With
the increase of the rolling passes, the surface microstructure of the aluminum—lithium alloy exhibited obvious grain refine-
ment,and the thickness of the grain refinement layer further increased to approximately 87 wm. XRD analysis demonstrated
that with the increase of the ultrasonic rolling passes,the diffraction peak intensity of (111)and(200) crystal planes was fur-
ther enhanced, and the width of the diffraction peaks increased, suggesting the generation of a considerable compressive
stress. The friction experiment revealed that the average friction coefficient of the rolled samples decreased , which was related
to the increase of hardness and the changes in stress. In conclusion, the ultrasonic surface rolling strengthening technology
can significantly change the surface microstructure and mechanical properties of 2195 aluminum-lithium alloy. However, the
rolling passes has a relatively minor influence on the friction performance of the aluminum-lithium alloy.

Keywords : aluminum—lithium alloy, rolling passes, friction performance, phase structure
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Design and implementation of crane feeding control system for electrolytic aluminum covering
material based on PLC control
WANG Haitao, GAO Junyong,YU Yonghui

Abstract : In order to achieve automatic mixing and real—time mixing ratio selection of fresh and crushed alumina material ,a
covering material feeding system is designed with a touch screen as the upper computer and a PLC as the controller. The sys-
tem is equipped with a crushed material bin and a fresh material bin,uses a star—shaped unloader as the measuring device

and a belt conveyor as the transportation mechanism. The system has reduced the process steps and labor intensity , improved

the performance of the covering material and the utilization rate of anode,and increased the production efficiency.

Keywords : electrolytic aluminum, covering material transportation , crane feeding, PLC , HMI
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Visual integrated positioning and grabbing design of industrial robot based on PLC
FENG Yetao, YANG Xing,LI Yanhao, CHEN Youhua

Abstract; This paper designs an integrated system based on industrial robots , PLC( Programmable Logic Controller) ,and vi-
sion sensors,so as to realize precise positioning and grabbing of target objects in specific scenarios by industrial robots. By u-
sing PLC as the signal processor,the system realizes the coordinated control of vision sensors and the industrial robot, ensu-
ring that the robot can accurately identify and grab the target object. Then,the feasibility and stability of the design are veri-
fied through hardware testing in the laboratory. The application of this system can help improving the flexibility and real-time
performance of industrial production, providing a certain reference for subsequent research on vision integration positioning
and grabbing design of industrial robots.

Keywords : PLC, industrial robot, vision sensor,integrated system, positioning and grabbing
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