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Experimental analysis of pressure characteristics of pulse detonation turbine disk cavity
ZHAO Dan,CHEN Jian, YU Qiang, LING Ji, LU Xuemin

Abstract : The effect of detonation wave on the pressure characteristics of the turbine disk cavity was studied by experimental
method. The results showed that, the detonation wave had no effect on the pressure in cavity Al connected to bleed A ,but had
a significant effect on the pressure in cavity All connected to the detonation chamber. The effect of the detonation wave on
the pressure in cavity B connected to the detonation chamber was less than that on the pressure in cavity All. The results in-
dicated that,to obtain a relatively stable cavity pressure,the double cavity design was the best disc cavity structure. In order
to improve the accuracy of the experimental results,no less than 2 pressure measuring points were arranged in the chambers
connected to the detonation chamber. For cavities Al and B,the air system calculation results showed a small deviation from
the experimental results;for cavity All,the air system calculation results showed a large deviation from the experimental re-
sults.

Keywords : detonation , turbine disk cavity, pressure characteristics, experimental method, air system
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Simulation of water hammer characteristics of liquid rocket engine supply system
ZHANG Peng, CHENG Yunkai, YANG Zhisong , LINGHU Rongbo

Abstract ; Pipeline structure design is an important work of liquid rocket engine supply system. This paper takes the pipeline
structure of a liquid rocket engine supply system as the research object. In order to reduce the water hammer pressure, “T”
and “Y” type three—way junction,semi—annular pipeline and annular pipeline were designed ,and simulation analysis of wa-

ter hammer characteristics was carried out. The results show that the annular pipeline system has obvious effect on reducing

water hammer pressure. The simulation results are basically consistent with the experimental results.

Keywords : liquid rocket engine, pipeline structure , water hammer characteristics , simulation analysis
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Design and application of a new magnetically suspended flywheel energy storage experimental device
ZHAO Meng,DU Ping, ZHANG Xiuhai, LIN Weiran, CHEN Yuanyang, YANG Zhongchang ,ZHOU Bingke

Abstract : Flywheel energy storage device is a device that converts energy between electrical energy and mechanical energy.
It stores energy in the form of high—speed flywheel rotation. Due to the friction resistance of ordinary mechanical bearings,a
large part of the energy stored in the flywheel is dissipated. This article introduces a new magnetically suspended bearing,
which can effectively reduce the friction resistance and improve the energy storage efficiency of the flywheel. The flywheel
system and the mechanical system are designed,and the prototype product is tested. This device can be applied to the engi-

neering practice teaching for mechanical and electrical majors. With the PBL project driven teaching method, students can

master the product design principle ,manufacturing technology,and assembly and debugging methods.

Keywords : flywheel energy storage , magnetically suspended bearing, engineering practice, project driven
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Motion analysis of marine rigid—flexible coupling crane boom in third—grade sea state based on ADAMS

DU Leiyu,ZOU Qiang, HONG Liang

Abstract : In order to study the motion response of the cargo lifted by the rigid—flexible coupling boom of the marine crane in
third—grade sea state, STAR-CCM+ software was used to simulate the 6—DOF motion of the ship and generate the motion
curves of the ship and the crane base in third—grade sea state. Then in ANSYS APDL module, flexible treatment of the boom
is carried out to connect with ADAMS. The motion curve of the base,the crane model and the flexible boom were imported
into ADAMS to carry out kinematic analysis of the crane in different working states (luffing and rotation) ,and the displace-
ment curves of the cargo in three directions under different working states were obtained. The research results can provide
reference for the motion study of booms of other materials and the roll reduction design of the marine rigid—flexible coupling
crane boom.

Keywords : marine crane, six—degree—of—freedom motion , rigid—flexible coupling, motion response
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Effect of temperature on ground starting performance of turbofan engine
GAO Lei,LIU Siyu

Abstract: The ground starting performance of the turbofan engine at different temperature was analyzed by experiments, and
the conclusions were as follows : D) The time of starter disconnection would increase when the temperature was too high or too
low ; when the temperature was too low,the ignition property of the combustor would decrease ;when the temperature was too
high, the inlet pressure of the starter would decrease ;2 The actual highest exhausted temperature was basically linear with
the ambient temperature ,while the highest corrected exhausted temperature increased as the temperature decreased at low
ambient temperature or increased at high ambient temperature ;the increase of lubricating oil viscidity at low ambient temper-
ature resulted in the increase of corrected exhausted temperature ,while the decrease of starter power at high ambient temper-
ature resulted in the increase of corrected exhausted temperature ;@Due to the low temperature , the atomization and ignition
property of the combustor were decreased ,which resulted in the delay of ignition,and the fuel were spread in the downstream
assemblies such as turbine and nozzle ; when the engine ignited successfully,the flame would ignite the air—fuel mixture in
the downstream assemblies,and then the exhaust flame happened.

Keywords : turb of an engine starting performance , ground start, start time , highest exhausted temperature , exhaust flame
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Analysis of flow field of aerial dynamic pressure oil-gas separator
REN Qi, KONG Xiangwei, WANG Dan

Abstract : The dynamic pressure oil-gas separator is widely used in the aerospace field because of its simple structure. Since

the collision, crushing and polymerization behaviors of bubbles or droplets in the two—phase flow process are very complex,

Fluent software is used to explore the flow field characteristics and separation mechanism of the dynamic pressure oil—gas

separator, and the separation efficiency of the separator is measured by volume method. The changes in the performance of

the separator are characterized by the measurement of liquid and gas content. With the help of the physical model, the inter-

nal flow field of the dynamic pressure oil-gas separator is calculated by considering the influence of the viscosity and Mach

number of aviation lubrication oil. The tangential velocity and axial velocity of the internal flow field of each section of the

separator and the distribution law of the internal flow field are obtained,which has provided support for the subsequent struc-

tural improvement and optimization.

Keywords : dynamic pressure oil—gas separator, numerical simulation, velocity field, flow pattern
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Powertrain displacement calculation based on polynomial nonlinear mounting stiffness curve method
LI Haisheng, GUO Dechang, LI Hailong, YE Shenhong

Abstract : The vehicle powertrain mounting system is key to the static support and dynamic isolation of the powertrain. During
the design of the system, it is necessary to simulate the displacement of the powertrain and each mount under different work-
ing conditions. In this paper,the nonlinear stiffness curve of the mount is defined by the polynomial curve method,and the
stress equation under static condition is deduced. By using Matlab and Adams software , the centroid displacement and stress
of the three—point mounting system are simulated and iteratively calculated. The results show good consistency, which proves
the correctness of the method.

Keywords : powertrain mounting system, linear stiffness, nonlinear stiffness, polynomial nonlinear stiffness curve, iterative

computation , motion control
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Influence of labyrinth angle on the sealing performance

YU Qiang, CHEN Jian,ZHAO Dan,ZHANG Wencan

Abstract: To obtain the influence of the angle of the straight—through labyrinth on the sealing performance , numerical calcu-
lation method was used to study the influence of the changing of the front and back angle of the straight—through labyrinth on
the sealing performance. The results showed that,when the pressure ratio was less than 1. 8, the sealing performance was bet-
ter with larger front angle and smaller back angle ; when the pressure ratio was above 2.5 ,the sealing performance was better

with a front angle of 10° ;when the pressure ratio was between 1.1 and 4.0 and the front angle was 15°,the sealing perform-

ance was better with a back angle of 25°.

Keywords : labyrinth , numerical research,angle,sealing performance
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Coupling calculation method of temperature field of laminate blade
ZHANG Wencan, XU Xin,ZHAO Dan,CHEN Jian, YU Qiang

Abstract: In this paper,a fast calculation method of the temperature field of the laminate blade is proposed, which can pro-
vide direction for the optimization of blade structure. The method integrates the program of inside and outside heat exchange
and that of wall temperature calculation. Using the coupling calculation method of inside and outside heat exchange and wall
heat conduction in the laminate blade,the temperature field of the laminate blade is calculated quickly,and the reliability of
the calculation results is studied. The results show that the error of the cooling efficiency between the above method and the

experimental results is within 10% ,and the method can be used to quickly calculate the temperature field of the laminate

blade.

Keywords : laminate blade,heat exchange , coupling , temperature field
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Structure analysis and optimization of medium voltage switchgear
BAI Ying, MO Liping

Abstract : Switchgear internal arc fault is a frequent catastrophic accident,a great harm and a direct threat to the safety of
people and equipment. Currently,the 12kV_KYN medium voltage switchgear is widely used. According to its manufacturing
process , the characteristics of the arc fault was analyzed. Mathematical models, strength theories and 3D simulation software

were used to analyze and optimize the structure of the KYN28—-12 MV switchgear withstanding 1 s internal arc fault. The op-

timized switchgear meets the test standard,and can ensure the safety of the electrical equipment operators.

Keywords : MV switchgear, internal arc fault, strength calculation, finite element analysis
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Dynamic response and structural optimization of automatic pipe lifting device
PENG Zijun, WAN Jifang, YI Xianzhong, YANG Sen, CHEN Hui

Abstract; In the well pipe transportation operation ,the automatic lifting device is used to transport the pipe to the catwalk.
During the process, different mechanism acceleration and movement mode will cause drill pipe shedding and instability. An-
sys and ADMAS software were used to establish their rigid—flexible coupling dynamic model to analyze the dynamic response
of the cross—movement of the beam and the crosshead ,the different acceleration time of the beam mechanism, the increase of
the weight of the drill pipe,and the different installation positions of the worm gear box on the beam. The results showed that
the horizontal contact force of the drill pipe increased during the cross—movement,and the horizontal fluctuation of the drill
pipe was obvious;when the acceleration time was 0. 6 s,the maximum speed of the beam mechanism to deliver the drill pipe
to the catwalk reached 0.9 m/s;when the weight of the drill pipe increased to 1400 kg, its stress met the strength require-
ments ; the best installation distance of the worm gear box was at 380 mm. By simulating the dynamic response of the device
under different working modes, this study has provided reference for setting the drive parameters in the automation,and has
improved the operation stability and avoided the loss in the actual operation process.

Keywords : lifting device,rigid—flexible coupling,dynamics,dynamic response, structural optimization
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Cause analysis and improvement of ablation of cooling fan plug—in of a PHEV model
CHEN Yonghong

Abstract: In this paper,aiming at the ablation problem of the cooling fan plug—in of a PHEV model, through part analysis,
theoretical analysis,and FTA analysis tools,all the factors that may cause the ablation are found out,and then the factors are
analyzed one by one to determine the root cause of the ablation. Through the improvement of the fan plug—in,the problem of

cooling fan terminal ablation is effectively solved,and the stability of the vehicle electrical system is improved. This study has

provided reference for the future design and the solution of similar problems.

Keywords : fan, plug—in , terminal , ablation

WEE A oI A R E AT R[]

(4) :413-420.

G A AL, , 2008 ,37(5) :62-67. [12] AP A TR -F486 8 W A F HUE DU AL R AT
EBAE AT ADREZEEDIHFRGEMR[D]. K Z[D]. K& . kK#E® T K ¥ 2006.

A EHKF,2015. [13] izt RIRZE. RIR3D T sbfp & BEk My 3B ) 45 b A
MRk, B T4 AL AR EAMAAT L[ D]. R[], TA& FHR,2017,24(3) :311-316.

X KT k5 ,2018. [14]  x&A), HA25%, E 8o, 5. K TR FA0H A 69k
EEN SAMEERRELZAMA[D]. K&k TH JEAZIRALBY S A5 AR [T]. BLARAMK, 2017 (1) ;
X% ,2016. 37-40.

HRI. A ERFIAMALLEHALID]. K& [15] %0, k5 % . b 48 R AL E AL & AT I

FTHKF,2017.

IR AE. W AR Wb F A% 35 K F o 2 MRt By A AT

K[ D). B, %6 K F,2021.

KA RIBR, MK A F. AT ADAMS 89 3% 5 #p A5 AL

N FoM[]]. R EEHHMK,2021(23) :48-53.
Zh, R, ERE,F ATRERESFAFHA
RERMITHRAL]]. LoHAHF 5 42,2021
(6) :45-51.
REE, P T,RE4E. AT ADAMS 5 ANSYS @ 5F
BhUE MBS E B[ ]]. bud 242 ,2021,38

.52 .

IATEREAREIH[I]. 7 B TR TIR,
2014,12(4) :342-345.

YEERIN : HER(1999-), F ML T A, I FEA L

T A4 RARAT B 5T B4 A7 B AL A

BIRIEE : b b (1963-) , 4%, 1 £ & 37,2004 45 2k

FrEGHAF(LT)dAFITEE L FHE
FA5 TN E i A4 R AU B A AR I T Ak

%8 B #A:2022-07-09



0 35

Vo RV R P B B — D B, AR
MRGEEH N ARG ZWRG B RS F TS
HEEA il K B | Lt A — ELAL T R A
DI AR GER RN 42 b Yo B XU 90% H2 fff
FH 8 v BEL R R B, — B0 A vy 3k 41 3 A
B, MAEFTREIRTR & 3 8 sl 48 W TR
DR PWM(Jbk B 181 il 155 ) ke il ) DG AR ] 2
DU B AT AR B A 0 B R S A ] XU
e HEATAT — R T AR o A AT 2 B A A X
BB RAFRRENE T, S ARl hE
MkhigE 2 B RS zﬂﬁiﬁ”@ﬁ%ﬂﬁ
B A SRR R R, 2 WA A A A B I
Ve BB A T 2, 1% % BU A A9 2 PWM JE )
LU, HE— 2RI T 20U PWM AR
5 XUB AL AR A 1 S 5 o 5 R e A L
NI KU A BEIE AR, 7E 4 ATk Fi v,
KBS RERHRA B HCER ) AR, Bk
SHHLA R i R
ARSC BRI U A 1 S R AT e A
B , Il 8 AR A AR DT 58, fi el o 2 A A o
FEI7 SR BAT RO 0T B I ) T 37 500 WA At A 2

1 IRAE

1.1 SEfE

(1) %F KU PWM A S 3 A S A 746 £
T,

(2)3& 5 PWM BLHGE R, KRB PWM
B AR AL S e Ak 1 & R AL

(3) T4 PWM B TR, KU T g T 5 T
1, AT KU AL 5%

(4) 25 X BCBEAE HEAT 3 T, FE AR A R 4K
WARIRES , A TR DS T A FE RS . TR
A XoF 1E SR A T E BE A, R b L BH 75 kQ, IEA HL
FHO.2 Q(ARUEN <10 mQ)

23 ST, FE L U FLPLER o TE SRR
DB Ao AR AR AR TE e flAS R, SOl SR
FORGAE  IEMAFFERA BN, i & 5, H AR IR 2 be il

i

LA N i

Design ,Research&Analysis

’%:Mtimi JPERRE IR KU LR A R A2 2
E'Fiﬂlk}%fm

| 2023 % % 3 1

B REEEEER ST

1.2 HFEHIE S

Ko TAER & B it i i AC ¥ 25 1748
YR A HOATT R, A E S A4 AC
Pl 2% , VCU 2 Tl 25 AR B8 AR SR XUBs & Hh A
oy TR SR, DT JRU st ¢ A I 1) e il B AT T4, AL
Jad ) T AR FL B AN I&] 2

ACHEHIER

ety 2% CLET
oo e 55
_L\/\Mf—wijllﬁlk PSV{
ke ‘iﬁ %é VeUEilH
Ol 3

ERTS

B2 REIEREER

AR A T L R A S A A Y A B
TR T BIE FE BRT A L B RE LE , B Y
IR RIE L . B a3

Q:Ithzﬁzt (1)
FR 4 AT FE R R —E IS 0T, v 1y =
A RS A G,

2 FEESH

I S AT R R LB A3, 32 ] FTA
ffXTxﬂﬁ#Flnﬁ%Pﬂ?EB S R R AT R, Bl 7 A
HANEN TS E UK
TR IR L R R A TR — 4T
2.1 BEMFRERIHZEBHF
T B A A RN AN R

.53 .



- S U, Modern Machi
I AL 4. | Modern Machinery

pul

ﬁn“&T!E’ﬂJi'-» ek
P T RILAL

PERTASH

itk [l % E AR |—>

By IS
iR

S -4
[liEOPN

IR PERPET
FRAY AR AL

3 FTA #&E#t

XoF T 73550 2 0 DRt V9 i 1) P . P DR A T D, OR
FH7R U2 W 10 S35 s PR A s B ML BT T 4k
(1Y 3 550 2 0 g XU g L . L LA , SR 7 TR A8
W el e R, ISR 5T A48
JE R A HE T A, P — 35, HEBR B A1 3k
b K PRI 5 XU A7 i e A A O
2.2 BEPETHERBREEXK

LY KU A 22 B AEDLAR N3, 67 T & sl
A as Z W), HA LWLy df e 8 s T T
DX AR 2 P 0 T AR o L A R AE 100 mm 7K
LT, 7E 49 kPa S B A1 K 49 kPa B, YR &4
TSNS, XA 3% B PR AT A I, VA B i
IR HERR P 2 Bk Il R,
2.3 PEMRARERESE

St RS A A AP R R A 2
5338 Y PA66 , AR TE I LT 2 240 C (&l 4),
FFEBETEEsR AR I e R 22K, X
EIVE: 7

WEERE @ 1.50MPa

SERE Q/1L1124010-2019, T8 4.9
wMEW 202006-21~ 2020-06-24

Hams 1AS204802060901-1~1AS204802060901 3.
LRIFSESE |(23:2)°C, (SOIS)%RH

BMSE BN EO RN ; R R 2302°C; 185 RMS085% ; B4i6] 72h;
TR R 23:2°C; A0 MEs015% ;

IR/ 11240102019, BT5 54,9 & GB/T 1634.1-2004 & GH/T 1634.2-2019,
FERBE: 120°C/m ; BERETAE 180MPa JIBIE: 64 mm SRR FAE.
R 238°C

HEER .

waam || HEGS [ B | Bmm | EmREC | |
1A5304802060901 9.84 396 >240
1AS204802060901. 84 30
1AS204802060901-3 395 40

i / / 40
L) &t
wME BHNS BRDIEE
g N 40197 with 6

MCLS024 RERAERLANAR | 20210616
MCLS278 BEFHR 0-25mm

B4 fEETERREERE

2.4 WEEHERE

AU BEAR AL T HLAR HTEB , i T2 AR | ) 1
SR AL, HA XU A R AR A7 e T
BT o 3 PR T A iy W) 4 7 9 PR 45
TV AR A A B AR IR o TN R
90 °C , (TR 240 °C, Kt HERR A &
78 Fi0pA TN

S 0T

110 T T I I T
1o
100 1 1 1
5 NI AR\
;;(0 1 \/ — [t d — —
0 | W 0 I g | k.t“rrm,‘w
[P T EEvAEET
el Asmumae LSS
60 . 1 I !
s
b
35,
00 2000 3000 4000 5000 6000 7000 00 9000 10000 11000 12000 13000 14000 15000

8000
—— A RS _C— - 10H

B5 BEREREERE

2.5 HE HFALE

Zad HE A AR RS B0 90 E delphi
12034269 , 4 /i~ delphi1 2064736 ; VLI 2\ 3 - 41 del-
phil2033769 4 - delphil2176854 , 4= 15 2 3
J& delphi VERCARE , 5 2 H A DTG ; [ st k45 28 1k
SCHG, TE 49 kPa 1E R R B M ER B4 i HLB K
SEYH R IPXOK 2R, S50 5 AN R4, TooK A
P2 v T A VG Jc P TG )
2.6 FEHRIAREE

H TIZZE T 0 B v 2 R R AR 2 o 4
X A B i RST 2R At F S BE IR 6. 3+
0.1 mm,JEH 0.825+0.035 mm ; X il {43 1 E4 T
M SEPRTERE 6.01 ~6.05 mm, JEE0.777 ~0. 81
mm ; RGFE/NF R UE, o7 RN, & 5 80T
Fz o 1o FROR /N 56 R R 0 9800 42 flle Fi BELAS G, DA
[IEIEEY. %5 e

R T RGAE, EAT T R ARSI, I T
ISR 29 C X RTAS M 2EAT B4, R A A S
T A e B i M R XUB Ak T e % 4 T
20 S S ST TS 110 °C, rhai Ik 1K
RS SLARSLIGUFE | 450 200 B A % 1 i, ot L 5
W EFEE 170 °C (B alum IR iR e A
125 °C) s HZFEH = WA HEAT 5 2R 5630F , S0 i
R B A ) o B i 1) T8, X A AR —
IR THIGE A B 195 °C 24 /NI N R AR T i TR



TG 5 7] 25 22 HE A 0 7 1E 47 RURR 4 B Ao i 2K 56
TEPT FRgk 8 Ko TR EETE 130 ~ 140 °C Z 6], %5 9
K B3R T B 1 5B i 4k, 18 T s ik 270
C, HYREAE MG, LI 5 UEHA E b 7 R
RENENELNA
2.7 SRBEHEBAEE

Xof AL B3 2 X FEL ML 8 R A e 2 TR A T
N, BB ARIAE N 4 mm?®, G5 A FS L
TEAREERFE 90 °CHF 4 mm?® 255 R AR 28 L I 0
36 A, TiE R B4R ARG E, XU I T T AR
THEE 35 A, O AR R M e RORE L i E.,
IR T2 R e R A H )

= 2 3 | gt
AmmAZ A 2 ll*%? - é; E Eﬂiﬁﬁ wgt“?.

80 762 59 56 25 mE | 1345 | 337
< 60 5249 45 35 f1% | 1343 | 3487
= 40 30 1= s 134 | 3299
2 40 . 58 f#% | 1341 | 337
# 5 “ 65 R 134 336
18 i 75 %# | 1343 | sa3r
i 85 g 134 3433
20 30 40 50 60 70 80 90 100 [ o= | i | 14 | saes
BRI E/C i 102 |_fis# | 134 | 247

6 4 mm’ ZeIREFAP M LEEBRAIK

3 FiLRERAE

LA B3 Bt 32245 B XURs A 1 b ok ) 32 22
J PR JRAR P 5 RUSE AN A A 11 2 o R g 26 72
AN B SRR T AR A AL BEL R, 7 A
L1 9P AR BV R B 82 SV 6 12 2 LB NS =
DR, P SRR S Bl b, E s uf e H A [ 26
BRAT 4220 3 A2 R A 1 e R B A/
=1 Bl EE BRI ARIE S
MBBUE W AU

I CfF A A ot
MR ARG 33 6.3x0.8 4 9.5x1.2
XPRER L ERIRE 53 / 6 9.5x1.2
MARERL 2 HRIXE 35 8x1 6 9.5x1.2
XPRERL 3 MR 53 / 6  9.5x1.2

LA IS AR AL T B T 2 R A A ) R
R PR R A R R 4 mm® 260K
+6.3 mm ¥ T Y 6 mm® L +8 mm 3T,

LA N i

Design ,Research&Analysis

D4 mm® Y5 Ry 6 mm? LR 2 AL T 7K
HAESIN 36 A HIIMZE 46 A, R,

@2 vy VA | A S iy A R M T A, B
T H 6.0 mm FHCH 8 mm 4Z ARSI 51 ;

XF 4 mm® 289 (VLHL 6. 3 mmx0. 8 mm %iF) Al
6 mm® 28 (VL 8 mmx1 mm Y1) P Fh & R gEF T
FEEIUEXT E ZERIRE T 00 F B IR, 20 35
Ui FIREIRE] 110 C, & RIHE iR THik 5] 89.7
CJa VA, it B AR UER A SRR, 208
T4 UE TR K .

4 5iE

A IR G i AR AR A 2 — T o h A
A REVETER, BB S RS S RGN
BATHERFAE— A R AP TARIRAS | 0 R G0 it $ 2k
R VA AU 1 T SEME B R R UE R AR A I
P A I A i T A8 T B, 7 BT e TR i Y
G BV AR 9 TAE RSB A T80, Dot A fet
FEUUER I IR R AT I 20% , 3 RE T LRAIE B A 4 4
TAEN,

| 2023 % % 3 1

Sk

[1] MFER# AEME[M]. T AR LB R 2009,

(2] A ELHREERFEAREM JLYY-JTI37-07[S].
2007.

[3] BFEE, TH. AEAKELE LR 26 TELES
E[J]. A% W % 2019(8) :42-44.

(4] ZHF. AERBRELREF[T]. BFRAFE,2021
(10) :109-110.

EERE N KL (1988-) , F (%), 3t M FAIA FHla A
NE FREE IR PRRK, EARBRTE
MIEELREL FTEANFEERTERRTH
8 TAE JE K E NS IT A Al R S R AT e

%5 H #9:2022-08-04

.B5.



3 IV #ﬁ I Modern Machinery
’ﬁﬂ jﬁ Xiandai Jixie

E T HE RN E5 8 PMSM T & a5 += &l

i B R KA
(1. W SIFEKRF LA B 276800;2. B B A BALARAE LA B 276800)

AR XK R &AL SPMSM ) 4% 48 78 YL 25 (SMO) 44 5 S AR S eg RiE 4tk = A = 4
A KB T2 B AZ B oS R A S BRI B e IL R 4 — AP AT R SMO, VLI 3B 5] N T 3% S 45 R 69 de e
Fa HORARAF T F ORI AT HIR 0 R4 A A T BIARER(PLL) 6942 EAA M B Beth o R B R IREE T A2 B k46
FEEBHREERETEE;ANERARL G LS TR LA MO 72, BT ZAAL PR E BALERAN,Z
ML 25 64 37 5] - Vo 2R Ao SR ME AR AR TAHE LM 2
KB AR T G FELME HAAX A& £S5
HE S £ S TM341 SCERARIRAED A X E4S :1002-6886 (2023 ) 03-0056-05
Sensorless control of PMSM based on a new sliding mode observer
LI Zhongsheng ,ZHOU Shigui,ZHANG Kecheng

Abstract:In the traditional sliding mode observer ( SMO ) of surface mounted permanent magnet synchronous motor
(SPMSM) , the discontinuity of sign function at zero point leads to severe chattering and inaccurate estimation of rotor posi-
tion information,which further leads to phase lag. Aiming at the problem,a new SMO is proposed. The observer introduces a
continuously controlled saturation function to replace the sign function to suppress the chattering. The position detection
based on phase—locked loop( PLL)is used to replace the traditional arctangent estimation,which makes the estimated value
closer to the actual rotor position. The reverse difference transformation method is used to calculate the differential equation,
which reduces the system complexity and noise. The simulation results show that the chattering suppression effect and robust-
ness of the new observer are better than that of traditional observers.

Keywords : permanent magnet synchronous motor,sliding mode observer, phase—locked loop,reverse difference
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Thermal field simulation of air—cooled motorcycle engine cylinder head
LIN Shujun, YANG Chao, GONG Jianpin,ZHANG Lingli, LI Tao

Abstract: When designing a new air—cooled motorcycle engine cylinder head, it is important not only to ensure sufficient
heat dissipation capacity,but also to reduce the number of peripheral fins as much as possible to meet the requirements of
lightweight. Therefore ,when the numerical model of the engine is completed , the temperature field of the cylinder head needs
to be analyzed and optimized. The temperature field of the cylinder head is evaluated through fluidsolid coupling method , and

the cooling performance of the cylinder head is comprehensively and systematically analyzed,so as to help understanding the

temperature field distribution characteristics of the newly—designed air—cooled motorcycle engine cylinder head.

Keywords : fluidsolid coupling, air—cooled engine, cylinder head , CAE
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Structural optimization of supporting mechanism based on topology optimization and behavior modeling

HU Yongxiang , DONG Yaoguo,LIU Feng,ZHANG Hongzheng ,ZHAN Hongwei, YUAN Ziwen

Abstract: Force analysis of a type of large lifter supporting pedestal was carried out by using the finite element software. The
results indicated that the distortion of the supporting pedestal did not meet the verticality requirements. Topology optimization
of the supporting pedestal was carried out based on ABAQUS, and the structure model of the supporting pedestal was recon-
structed. The supporting pedestal design was optimized by using the behavior modeling function of Creo,and the best solution
of the parameters was obtained. The results showed that the mass of the optimized supporting pedestal was reduced , while the

rigidity was increased remarkably ;the distortion of the optimized supporting pedestal satisfied the verticality requirements.

Keywords : supporting pedestal , topology optimization , behavior modeling
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Reverse modeling of blade products based on Geomagic
GUO Zhang,DENG Haifeng

Abstract: Aiming at the difficulties in the measurement, modeling and detection of complex blade surface parts, this paper
proposes a rapid reverse modeling and error detection method based on Geomagic Design X, Geomagic Control X and other
reverse softwares. The point cloud scanning data of three blades are obtained by using a hand-held 3D scanner. Then the
point cloud file is processed and reversely modeled by Geomagic Design X software. Finally , Geomagic Control X software is
used to compare and analyze the solid model and the point cloud file,and obtain the modeling error analysis report. The prac-
tice results show that the Geomagic software can achieve high—quality product reverse modeling, thus improving the measure-
ment and modeling efficiency of blade surface parts.

Keywords : Geomagic , complex blade , reverse modeling, Design X
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Integration design and performance analysis of frame plate and flame holder
ZHANG Xiaochao, HUA Xin

Abstract ; The integrated afterburner design is to integrate the turbine rear frame plate ,the flame holder and the fuel injection
device. It is one of the main research directions of afterburner in the future. At present,there are few researches at home and
abroad about the effect of the shape of the frame plate stabilizer on air flow improvement in the poor inlet working conditions,
which will cause a large flow loss in the presence of incoming gas from the low—pressure turbine with a deflection angle. In

this study,the leading angle of the plate is designed accordlng to the angle of the air flow behind the turbine,and the trailing
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edge angle of the plate is designed according to the velocity of inlet air, presenting a new scheme for the design of the inte-

grated afterburner frame plate. The simulation calculation results show that: (1) The total pressure recovery coefficient of all

calculation models is above 97. 6% ;compared with the traditional symmetrical plate,the new type has lower flow loss,and the

maximum difference is 1.21% ;(2) With the increase of inlet air velocity, the design value of the trailing edge angle of the

new type plate should also increase to obtain a higher total pressure recovery coefficient; (3) In the afterburner state, the

combustion efficiency of the integrated afterburner is about 85.6% .

Keywords : afterburner, integration design, plate, flow field calculation,rear frame
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Sensorless research on three—phase permanent magnet synchronous motor based on

pulse high—frequency voltage signal injection
ZHOU Hao ,FENG fei

Abstract: In no speed control of built—in three—phase permanent magnet synchronous motor, when the motor is running at
zero low speed , the signal—to—noise ratio of useful signals is very low, which leads to the failure of rotor position and speed
detection. The traditional pulse high—frequency signal injection method has the problem of signal delay due to the use of mul-
tiple low—pass filters in the control system. The rotor position estimation method of phase locked loop (PLL) based on pulse
high—frequency voltage signal is proposed to reduce the use of low—pass filters. MATLAB is used to compare the traditional
pulse high—frequency voltage signal injection method with the new phase locked loop (PLL) rotor position estimation meth-
od. The experimental results show that the structure ,accuracy and dynamic performance of the new PLL rotor position estima-
tion method are improved compared with the traditional pulse high—{requency signal injection method.

Keywords : pulse high—frequency voltage signal ,PMSM, PLL rotor position estimation
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Study on heat transfer characteristics of finned liquid—cooling plate based on CFD

LI Xueyan, WANG Jiaxi,ZHANG Xuan

Abstract : In order to study the influence of flow rate and fin structure on the heat transfer characteristics of the finned liquid
—cooling plate, this paper uses SolidWorks Flow Simulation software to simulate and analyze the liquid—cooling plate with
straight—through fin/serrated fin based on CFD method. The research shows that when the equivalent diameter and height of
the fin are kept constant and the flow rate is 1 L/min, the flow resistance increases from 3. 1 kPa to 3.26 kPa (7.5% ) when
replacing the straight—through fin with a serrated fin with a pitch of 5 mm. In order to achieve equivalent cooling effect, the
flow rate of the straight—through fin cooling plate needs to be increased from 1 L/min to 3 L/min,while the flow resistance

increases from 3. 1 kPa to 23. 1 kPa (645% ). Therefore, for the finned cooling plate, it is more useful to improve the cooling

effect by changing the fin structure than by increasing the flow rate.

Keywords : liquid—cooling plate ,flow rate, fin pitch
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Simulation analysis of vertical axis wind turbine based on STAR-CCM+ polygon mesh
WANG Yaoyao,ZANG Jianbo,QIAO Kai, YANG Yuqig, MA Suchang,SHI Yupeng

Abstract ; At present, the mainstream wind turbine is the horizontal axis type. In addition, there is a type of vertical axis wind
turbine that has certain advantages over the horizontal axis type. However, there are little researches on the vertical axis wind
turbine , and its technology and theory are not mature , making it difficult for the vertical axis wind turbine to be effectively ap-
plied. In order to obtain a more practical vertical axis wind turbine, this paper improves the traditional H-type vertical axis
wind turbine by adding auxiliary motors and electromagnetic locks to solve the self—starting problem of the H-type vertical
axis wind turbine. At the same time,in order to maximize the power generation of the wind turbine, it is necessary to obtain
the optimal fan speed of the wind turbine under various wind speed conditions. This paper uses the polygon mesh of STAR-
CCM+ and the k—& turbulence model to simulate the flow field of the vertical axis wind turbine. By changing the environmen-
tal wind speed and the fan speed, and comparing the power generation under different working conditions, the optimal fan
speed for each environmental wind speed is obtained. The simulation results indicate that when the fan speed is 2.5 times the
current environmental wind speed,the maximum power generation is achieved.

Keywords; vertical axis wind turbine (VAWT) , computational fluid dynamics ( CFD) , polygon mesh,STAR-CCM+
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HF —free acid pickling process of titanium alloy
LUO Xin, WANG Chao,ZHANG Shuquan, TANG Deyu, GE Junwei, ZHANG Wei, FU Shuhao

Abstract; A pickling solution of HNO, —HCI-NaF was used to clean the titanium alloy. The pickling performance , continuous
effect and weldability of the titanium alloy plate after pickling were studied. The results showed that the HF—free pickling so-
lution had good pickling performance. The oxide film on the surface of the titanium alloy was removed obviously. The pickling
process was mild and no smoke was produced. The weldability of the test plate was good after pickling. The weld was continu-
ous and uniform,and the surface was silver white. It was verified by 12 test plates that the surface of the titanium alloy after
pickling had metallic luster and the comprehensive pickling effect was good. By testing the quality of the test plates before
and after pickling,it was found that with the increase of test plates,the quality difference of the titanium alloy plate before
and after pickling increased first to the maximum,and then decreased to a stable value.

Keywords : titanium alloy, acid pickling process,oxide film, weldability
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(%% b F AL, kG B% 710100)

W E. AN SRENFHEETLIILEZE S ZHXE A TRTHELH G TELE M ALK
B A o FIEG AP 6 TR AL E RO AL B M AR IEAR 2 400 7 X, A T Isight #4H1%
A6 BCH, 47 45 48 4069 A 30, 4% AISi10Mg 89 52 AL B AN 69 GPa 15 3E %] 72,45 GPa, &R 3% MK 270 MPa 4% 2|
283.5 Mpa, {2134 JG 09 B AT A6 e KA 46 3 R iR £ K 15.T% HACE) T% . 4% RARACIE 8940 A id s A TR T
HAGAF AEREN KB A TANE K BCH, IR A6 LR A WeRBAL, FE S B A KT 60° LS B, &
B A5 R e gl 28 K,
KEBIR.IrHEH M EERR Ak
HESHES  THI23 XHEAARIRED A X EHS :1002-6886 (2023 ) 03-0098-05
Parameters optimization and compression characteristics analysis of aluminum-based
BCH,, origami metamaterial
HUA Fuxiang,SU Lizheng, YE Jing

Abstract : In recent years, the lightweight and high energy —absorbing characteristics of the origami metamaterial have re-
ceived widespread attention. In order to investigate the impact of the important structural parameter, sector angle o, on the
deformation and energy absorption during compression,the material parameters of the BCH, origami metamaterial were opti-
mized through numerical simulation and experimental verification by using Isight software. The elastic modulus of AlSilOMg
was adjusted from 69 GPa to 72.45 GPa,and its yield strength was adjusted from 270 MPa to 283. 5 MPa,reducing the maxi-
mum initial bearing reaction force error of the optimized metamaterial from 15.7% to 7% . Finite element numerical simula-
tion was carried out based on the optimized material parameters, and the results showed that increasing the sector angle could
enhance the bearing reaction force and the specific energy absorption value of the BCH, origami metamaterial. When the sec-
tor angle was beyond 60° ,the increase of the bearing reaction force and the specific energy absorption became more signifi-
cant.

Keywords: origami structure ,metamaterial , compression characteristics , parameter optimization
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