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Prediction of engine radiated noise based on EMD and KNN
WANG Yuhan,ZHENG Xu,ZHOU Nan, TANG Donglin

Abstract: Aiming at the problem of radiated noise prediction based on single—channel vibration of engine surface structure,
this paper proposes a prediction algorithm combining Empirical Mode Decomposition ( EMD ) and K — Nearest neighbor
(KNN). EMD decomposes a single vibration time domain signal into multiple Intrinic Mode Function (IMF') signals, takes
each IMF signal as a feature of the vibration data set,and finally establishes a radiated noise prediction model with the new
vibration data set as input. The experimental results show that the explainable variance score of the prediction model based

on the algorithm is 0.97 ,and the small prediction error is small.

Keywords : engine , radiated noise , empirical mode decomposition, KNN predictive model
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Discrete analysis of unlocking of lockpin brake
WANG Qifeng,ZENG Xiaosong, LIU Yong

Abstract: Aiming at the discrete problem of the electric machine—brake complex of an actuator when unlocking under accel-
eration environment, mechanism analysis, finite element simulation and test verification are carried out,and it is concluded
that the reason of unreliable unlocking is that the electromagnetic force cannot completely overcome the load increment gen-
erated under acceleration environment. Through the integrated structural design of the housing and the end cover,the effec-
tive electromagnetic volume of the brake is improved,and the requirements for the electromagnetic force and threshold cur-
rent are met by increasing the ampere—turns and adjusting the diameter of the enameled wires. The mandatory inspection
point is set under normal environment to ensure that the brake can be unlocked reliably in the acceleration environment.

Keywords : electric machine, brake , lockpin, acceleration, discrete
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B E RN RN ERBRERT ZEATILAFTFRAFTAEAEFNELRE, ERFANE GH TR
BT, HFRAADUABRHFHRXEREGEFEAY LR GRELAE TERGETLF X, @it
Sk AniAZ Web 3% 698k ARG, 62 RHE LM Ak 5 A A KR BB AT RGBT 7 &, TR TIRARA &
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B AL Y FBET A R R SR B R TAT 7 5,
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Development of vibration monitoring and fault diagnosis system based on Python

HU Wangping, ZHOU Yukang,SUN Rongkun,ZHANG Zhixin

Abstract: Rotating equipment such as fans, pumps and centrifuges are widely used in industrial production and daily life.
Driven by the transformation of service—oriented manufacturing, intelligence , automation and digitalization are the develop-
ment trends of these devices and important ways to improve their safety and reliability. Through software and hardware design
of the on—site detection terminal and the remote Web terminal , combined with the classical fault diagnosis algorithm and the
artificial intelligence diagnosis using big data,this paper developed a low—cost and high—openness vibration monitoring and
fault diagnosis system. It realized the running state monitoring, online fault diagnosis and remote collaborative consultation of
the rotating equipment. Following the trend of intelligent manufacturing , we have provided a feasible scheme for the operation
and maintenance of rotating equipment such as fans.

Keywords : rotating equipment, vibration monitoring, fault diagnosis,system design
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Research on robot grasping detection method based on point cloud
LI Xin,LI Caihong,ZHANG Zheng

Abstract; This paper proposes a method for detecting the grasping pose of unknown objects in unstructured scenes. Firstly,

the initial grasping points are obtained by uniformly sampling the point cloud of the scene,and the local coordinate system of

each grasping point is established based on the PCA method. Then,the grasping pose is determined according to the parame-

ters of the two—finger gripper, and the candidate grasping poses are expanded using a pose search strategy. Next, the point

cloud of the gripper closing area corresponding to each grasping pose is extracted, and the candidate poses are filtered

through a grasp quality evaluation network to output poses with higher scores. Finally,a robot grasping simulation platform is

built on ros platform for experimental verification. Experimental results show that the proposed method can generate stable

grasping poses on the point cloud of the target object,and can complete grasping tasks of single or multiple randomly placed

unknown objects in a simulated environment.

Keywords : unstructured , detecting the grasping pose , quality evaluation network , simulation
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Effect of high—order roll ratio correction coefficient on tooth surface shape of spiral bevel gear
LI Wenlong ,DUAN Zhihong

Abstract: Based on the mathematical model of the tooth surface of the spiral bevel gear,the high—order roll ratio correction
coefficient was introduced ,the vector calculation and binary iteration methods were adopted to discrete the tooth surface, and
the tooth profile deviation of each discrete point was calculated. The influence of the change of the correction coefficient of
each order on the tooth surface shape of the spiral bevel gear was analyzed,and the tooth surface error topology diagram was
drawn to show the deviation direction of the error surface from the theoretical tooth surface and the magnitude of the error
value. Based on the model of tooth surface error,the least square method was used to calculate the sensitivity coefficient of
the tooth surface under the change of the correction coefficient of each order. The influence type and degree of each order of
correction coefficient on the tooth surface shape was analyzed ,which provided a theoretical basis for the adjustment of tooth
surface geometry and the correction of tooth profile error in the actual machining process of spiral bevel gear. The correctness
of the tooth surface mathematical model and the tooth surface error topology is verified by actual grinding and measurement.
Keywords : high—order roll ratio correction coefficient,spiral bevel gear,tooth profile deviation, error sensitivity coefficient
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Adjustment rule of fuel supply and fault analysis of turbofan engine starting on plateau
GAO Lei

Abstract ; This paper analyzed the starting tests of a turbofan engine on plateau. The characteristics of starting on plateau and
the adjustment rule of starting fuel supply were summarized and analyzed. Several typical cases of stall and thermal suspen-
sion failure in the engine starting process were analyzed,and the reasons were obtained. The conclusions were as follows : the
failure of cold starting on plateau was mainly caused by engine stall after the starter disengages ;the failure of hot starting on
plateau was mainly caused by high resistance of low—pressure rotor and thermal suspension. The adjustment rule of starting
fuel supply was reducing fuel supply in the second stage and increasing fuel supply in the third stage. Suggestions were put
forward to improve the success rate of starting on plateau. This study can provide reference for the use of turbofan engine on
plateau.

Keywords : turbofan engine starting on plateau, fuel supply, stall
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Effect of dynamic and static friction coefficients of clutch friction plate on shifting
performance of high—horsepower bulldozer
WANG Huadong , HE Denghui, LIU Ao,ZHANG Wenze

Abstract : Aiming at the problem that the impact of the high—horsepower bulldozer in the process of shifting is too large , two
indexes are put forward to evaluate the shifting performance : impact degree and slipping work. The AMESim and MATLAB co
—simulation model of the transmission system of the high—horsepower bulldozer is established. Then the influence of the dy-
namic and static friction coefficients of the clutch friction plate on the shift impact and slipping work is studied. The results
show that the shift impact is the largest when the first gear starts and the second gear drops into the first gear. In the process
of the second gear dropping into the first gear,with the increase of the dynamic friction coefficient , the shift combination time
decreases ,and the impact and slipping work also increase. When the shift is completed , the impact amplitude decreases,and
the slipping work does not change with the change of the dynamic friction coefficient. With the increase of the static friction
coefficient, the shift impact and slipping work do not change significantly.

Keywords : AMESim , MATLAB, dynamic friction coefficient,static friction coefficient,impact degree ,slipping work
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Research on stress intensity factors of external surface cracks of pipeline
ZHOU Zhijin, WEN Duo, LENG Xiaofeng

Abstract: Cracks in oil and gas pipelines will reduce the load carrying capacity of the pipelines, and even bring dangers.
Therefore , studying the safety of cracked pipelines with internal pressure has become an urgent issue. Taking the hemispher-
ical pipeline with surface cracks as the research object,the change of von—Mises and stress intensity factor of the crack body
are studied by the joint simulation of FEA software and three—dimensional crack analysis software. The results show that if
the tilt angle and depth of the radial crack increase,the stress concentration of the leading edge of the crack will increase.
With the increase of crack inclination angle,the stress intensity factor of type I crack and the J integral will decrease,while
the stress intensity factor of type II and III cracks will increase. Increasing the depth of elliptical crack will increase the
stress intensity factor of type I crack and the J integral at the crack front,but the growth rate of the values at both ends is fas-
ter than that at the tip. With the increase of crack length,the stress intensity factor of type I crack and the J integral growth
rate near the crack tip are larger than those at both ends of the crack. The research results can provide technical support for
pipeline crack growth and control.

Keywords : pipeline, surface cracks, stress intensity factor
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K, max/( MPa +/mm ) 327 301 244 175

K, min/ (MPa +/mm ) 297.5 276 223 132
K, max/ (MPa ~/mm ) 0.14 38 66 71
K, min/ (MPa +/mm ) -0.23  -77 -128 -142
K,max/ (MPa ~/mm ) 0.24 62 102 113
K,min/( MPa ~/mm) -0.13 -62 -102 -113

J-integral max/(MJ/mm’) 0.462 0.42 0.326 0.204
J-integral min/(MJ/mm’) 0.383 0.356 0.283 0.192
T—stress max/MPa -18 -13.5 10 35

T—stress min/MPa -35.8 -27.3 -7.5 4
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J—integral max/( MJ/mm?) 0.330 0.364 0.462 0.55 0.625

I3 358 K A

230 271.8 297.5 300 294

J—integral min/(MJ/mm’) 0.226 0.322 0.383 0.386 0.376

T—stress max/MPa -13 -15.3 -18 -20 -22.5

T-stress min/MPa -28 =31 -35.8 -38.1-43.5
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Identification of dynamic parameters of an excavator’s bucket with earth inside
LYU Lei, YAN Jiaming, XU Yubing, SONG Shichao

Abstract: In order to reduce the fuel consumption of excavators,a practical approach is to perform payload identification and
carry out matched control of engine—pump—payload. In this paper,a method is developed to identify the dynamic parameters
of the complex of the bucket and the contained earth,i. e. the payload. The to—be—identified parameters include the mass,the
position of the mass center and the moment of inertia of the payload. Firstly,the dynamic equations are constructed by using
the LaGrange method based on the profile of the working device and the pressure at both ends of the hydraulic cylinders. The
systematic equations are constructed based on relevant data of the excavator during operation. Newton iteration method is ap-
plied to solve the nonlinear equations and realize parameter identification. Simulations are carried out to verify the identifica-
tion method , and the effect of data size and data noise on the identification results are studied.

Keywords : excavator, parameter identification , nonlinear equations ,dynamics, Newton iteration method
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+012(i9.l + éz) +°I3(é1 + éz + 53) + mygr,cl25 +
myg(L,cl2 + r,cl1236) =1,

m?’%(a] + éz + 03) - m3L1r33236é](é2 + 03) +
m3L1r30236é, + m3L2r3c36(é, + 02) -
m3L2r3536(él +é2)é3 +m3L1r3sz36(é1 +é2 +é3)él +
m3L2r3336(é1 + éz +é3)(é] +é2) +"13(35"1 + éz + 53) +
mser,cl236 =7, (17)

KRA7)3HERAME T, 7, ey J& 3 AR
LA 045 BRI = AR ) 1 R 7 A E

T =f % h(0))
T, =f, % hy(6,) (18)
Ty =f3* hy(6;)

Hrp ﬁ o Ff 43500 R 3 A9 H YH T 7R i R 7 AR R
/ﬁFFﬂiBﬁ@jj h(6,) .hy(60,) Fih,(6,) 235K 3
AT T 3 AR R LR =4

h,(8,) = OA * sin( L OAB)
OA * OB * sin( LAOB)
OA* + OB* = 2 % OA * OB * cos( LAOB)
(19)
Hrh LAOB = LAOY + 6, + £B0O,, LA0Y Fl
£ BOO, HALEE A (EME ) , 60, MEAREL,

h,(8,) = CO, * sin( £ DCO,)
_ CO, * D 0, *sin( £CO,D) (20)
cD
/\[:Fl,
CD = ./CO% + DO? = 2C0, * DO, * cos( 2 CO,D) ,

£C0,D =7 - 0, - £D0,0, — £CO,, 2DO0,0,.
£.C0,0.C0, DO, FNEEGSHL, BE (A, 6, il &

.45 .
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FIRAY ¢
AR,

H TR YL B AEAE, hy BITTFERS B2 4%, 1)
BUE .

hy(0,) = EO, *sin( LFE 0,) (21)
/\EF],
L EF* + EO; - FO;
LFEO, = cos : :

2% EF * EO,
FO, = FH® + HO; — 2 % FH % HO, * cos( £ FHO,) ,
EF* = EH* + FH® — 2 % EH % FH * cos( LEHF) ,
LEHF = £ EHO, - LFHO;,

_ _ _(HM’ + FH’ - FW
LFHO, = LFHM + ZMHO, = cos (2  FH A

» (HM2 + HOY - M0§j
+ cos
2% HM = HO,

HM =, /HO? + MO? = 2 % HO, * MO, * cos( ZHOM) ,
LHOM = - LHO,0, - ZMO,N - 6,

LR by RSB, LHO,0,, LMO,N
LEHO, HO, MO, FH FM EH EO, # } ¥l ¥ =
B, EEAE, 0, IR,

K (17) BAREBNCHE W) 2880 T 5 iy
PRI, R A T il f i 3l g 22 fE R T
SRR AN IEE 1 R A% 20 0% 5 R SRR 5
5l )5 A
2.3 & MFRARMBE . FHUEKE

K(17) BRTFHHRSE m, 1y .0, T L 19FE
MR A SCR AR T LSRR . 4,

I L
Yo a0, a0, ]
_d( Oy e
Podilgs,) 06, °
aL
dfol) o (22)

Podelgs,) 06,
AT (18) i AxXi(22) Hffsoesg ik,
FA A0 A v HU ARG

[oF1 oF1 9dF1 0F1]
amy or, 90, al,

o2 o2 ar2 R
T=\om, or, 96, ol (23)

O3 OF3 OF3 aF3
om, dry 90, 0l

.46 -

IR (18) HEA 3 AT AR BHAS A
4 A4, BT LA il o 22 U i LR e R A SR i v
JE o R T 22U 8 e T LR R 4 4E 2 R AT
it S RN, B RUTT B0 Xob 10 F) T A 2 A 7
ZIAIN A —E B 22 5 , LAl Sl S G

ER TSI IwurER

ki,
[OF1, O0F1, oF1, dF1,]
om, or, a0, al,
oF2, 0F2, 0F2, 4F2,
om, ar, a0, ol
oF3, 0dF3, 0F3, 0F3,
om, ar, a0, ol

Jo=1| : : :
oF1, oFl1, odFl1, OF1,
om, or, a0, al,
oF2, 9F2, 0F2, 0F2,
om, ar, a0, ol
oF3, o0F3, 0F3, 0F3,
om, or, a0, al,
- = m3p,r3k, 065 131
F1,
F2,
F3,
Fo=| :
F1,
F2,
_F3"_ M3 35 O 3
m, ms
3 3 / iy
6, 1o, + (S = J) I F
L K+1 L K

(24)

F1 . F2 Fl F3 W N hnRRERE I &= R F kAR
PR TR AW TE 7 S uR e el U P N S NV Y AU
FREe b AT, H EHHRGE B IA B —E bR vE T iUl
3 BHEAZERNHEIRIE

ARICAE ADAMS G T — KU Z AL, IF



KB TAEREE T 3 A AT, RIS | AT 5™
S URFEBIAE, S8R B P B2 TR AN B S A
TEME AR TSR T 45 S Bl %) £ BE A RE A n
J&E DA R A BT 100 0, 9 AR RE AT 45 18
HERSH, PRSI 5 S50 B S E AT X LA
56 BT 1 Hh HERUT IR IR
3.1 FEBRE

P12 S A B BR v 50 9T 75 0 H I A 2 Y AD-
AMS BB %2 51T ADAMS FEELT B A BT 2
A

2 ATERBRIERENIZEN ADAMS &3

=2 EEERNEXSH
25 1B ZH 18
m, 1648.31 kg EH 2.13 m
m, 791.08 kg EO, 2.58 m
I, 5677.00 kg - m* 0OA 0.76 m
I, 1058.74 kg - m’ OB 2.38 m
L, 5.68 m 0, 0.193 rad
L, 2.91m 0 0.207 rad
T 2.67 m LAOY 0. 874 rad
T, 0.95 m / BO,0, 0.435 rad
co, 2.73m £.D0,0, 2.743 rad
DO, 0.85 m £.C0,0, 0.443 rad
HO, 0.45 m £ HO,0, 0.089 rad
Mo, 0.48 m £LMO,N 1.738 rad
M 0.58 m L EHO, 2.934 rad
HF 0.60 m g 9.8 m/s’

1&‘1‘1-\5}':9?\%*& I 2024*% 134
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The three angles varying with time

1

——hoom angle
—+—arm angle
Sy —a—bucket angle

Angle/radian
Tl
=1
n

0 05 1 15 2 25 3 35 4 45 5

Time/s

B3 zhE . SR f BT

55X 105 The combied forces of the three cylinders
e
2t ]
¥
z 1.5t —#—Boom cylinder force
§ —o—Am cylinder force
S
L-: 1r —+— Beuket cylinder force|
<
=
~ 051
R
05 A A A . . A . A .
0 05 1 15 2 25 3 35 4 45 5

Time/s

B4 ZHE SHTRT SR iRE R ER RSN

®3 PHAGR

ry % cos(fy) ry *sin(6,) I

F5 my/kg ry/m o 6g/rad
/m /m /(kg+m’)

R g B RS LA 6,06, .6,.6, .6, .6,

0,.0,.0, LLEAS I = E IR 30 41/, f, L,
& 3 I 4 43900k ADAMS 80 A= i A £ 5 0 HT Y
Bk,
3.2 PHAGREHEKRIE

W5 ADAMS )5 EAF R A= B KO HE AR SCHT 4
A HERT I LR R A5 1 (RIS A2 A 15 0
TR P HRRAR ) AT T 7 K PR, A B A P

HIAH 909.55 0.6980  0.5879 0.5808 0.3871 286.31
PEIE 1909.59 0.6984 32.0016  0.5820 0.3860 324.00
PERE2 910.3 0.6971 1012.1559  0.5895 0.3721 498.40
BEIE 3 909.44 0.6986 -162. 7719 0.5801 0.3892 282.95
BEIE 4 909.43 0.6986 -175. 3379 0.5800 0.3894 280.21
BEIME S 909.53 0. 6984 47.7117  0.5812 0.3873 307.51
BEIE 6 909.96 -0. 6977 524.0723  0.5860 0.3787 417.49
BEIME 7 910.02 -0.6968 -637.1700  0.5854 0.3780 384.12

SR RO ) 57 1 25 PR B (4 R4S
RARFIRE , 5 HIEZ A i 22 9E 5 /N, m] LABET
R FERRERER IR, BHRAE R (R34
BhE 5" 2SS AT B FEE) | HA of fH LE BAR
HAEALETHIAA, E 2 BB E; T 6, BIp™ ) 5%
Bl-BTO R EL S PR R LY Bl Jef (i £+
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1E) HERZE R e 2T 5 . Hr, 5 0,455 01
25 I IO B AR R I LS, Nk 3 R |
IR, e B UL 2 A SN )2 R 0
VB AT R R AR bRt T LR AR bR Rk . AR
FAR Aol 38 O o B R BN T O R A
fiE

e 1 HHREE R SRR, 5 E A A
2 W LRA T ASH N E, JREAET . Bk
BB R RA 3 DR, RS 4
A, BRI i 22 U T DA O AR R I KT 4
(A 3 500 Yt X R 1500 4S5 #E ) 55
A A SR A AR 2 P T R 4 P # ) A T B R
ATHER MO TR A I s TE B a2 0 s p A Oy
B L AU — W, B RECRAT 3 A5 £ sk
JEEZ R TR 5 AR A e A Pk R AR AR 1, I, LR
WEERAE R 5 Tazsgm, WAk s K,
PEERINZE 3 FiR,

WA AT , B — YR 2 T X6 I %) 5 AR AL LA 3
AT PHRSECE 4 A, BT DL 22 00 50
RARUEHHRZ R UERR T . S5 hh 50 8 8  TAE
BE 5 FPBIVERT (] XN Y 500 AN S, 3R 4 4
TN 500 2H R IR AR TR O [R]
X HER S R s, b i s = AT EE
500 NI AGEHE s R A A AR )
M — B RS . A AT B S iR
B v i RS — B 45 1) DX ) 52 4 A B

Xof 6 SRR B AR B 46 5 AR A e e
T FER G AR | SR i LB N — T
HEREERANER , ) — 7 H PR R PR P AN
Wbk, X FEEE T AR RN LT,
TCEE R 7 114 T A 2 b AR B s g AN K, BT AR Y
2 (24) o BHE AT B PR A8 BEAR i, R B R AN
S, FEAT BB b 2 SR R T — o B
T, U1 300 A s FEVRGE S A v A R A A R
E X ) B BB ) 1 4, 5000 8 T A Bl X
6], BT ARG 2 25 5 i 0 | e R R v A BN
WS TE DL, 3R 4 s = AT MBUE R, PER
SETMER AN, TTRE B DR PR X T SR 1 sh 11 2%
I AR () 5 R o MR A A R X — b AR T

.48 .

R AR 1] 1 3l g 2 RE SCRY R BEME:
x4 AR HEEX PR REIF M

Bt my/kg r/m 0,/rad o veos(fy) ryxn(fe) -k
/m /m /(kg »m*)
FS(H 909.55 0.6980 0.5879  0.5808 0.3871  286.31
1-50 829.63 3.14 2128.27  -0.50 =310 -14400.52
1-100 906.70 0.61 -56.15  0.56 0.24 2142.75
1-150 910.18 0.70 -269.57  0.57 0.40 283.41
1-200 911.29 -0.71 638.40  0.56 0.43 207.98
1-300 911.22 0.69 2438.54  0.54 0.43 112.22
1-400 910.29 -0.70 1843.56  0.59 0.37 451.38
1-500 909.26 0.70 -388.96  0.58 0.39 250.55
100-150 827.63 0.23 -280.29  0.18 -0.15  18727.62
100-200 900.86 0.78  88.27  0.74 0.24 437.30
100-250 907.74 0.72 334.60  0.62 0.36 1582.22
100-300 908.58 0.72 -370.15 0.6l 0.38 1215.08
100-400 909.54 -0.70 -46.54  0.58 0.39 407.49
100-500 910.55 0.70 1521.08  0.59 0.37 539.36
200-250 899.79 0.87 188.93  0.79 0.37  11467.51
200-300 954.02 0.21 175.86  -0.21 0.01  -80585.50
200-400 910.42 0.80 5693.02  0.72 0.35 850007
200-500 910.87 0.70 -524.08  0.59 0.37 47.32
300-350 874.77 1.31 -696.92  1.14 0.64  34360.67
300-400 905.07 -0.83 -593.24  0.72 0.41 5343.72
300-450 913.04 0.72 484.33  0.63 0.36 1183.33
300-500 912.51 -0.71 -404.72  0.60 0.37 545.57
400-450 929.50 0.53 678.86 0.5l 0.14 1416.80
400-500 921.78 0.75 490.56  0.67 0.34 1035. 44
450-500 938.10 0.83 408.76  0.78 0.29 1858.53
ZH— 1035.26 -0.36 17546.13  0.34 0.12 11358.90
SR 97228 1.67 T334.47  -0.68 .52 -5475.52
MR~ 1032.57 -0.40 7530.75  0.38 0.14  15092.73

3.3 HERENPHRE R

TESEBRIE PR | SR 4 B B 8 1 5 A —
TE TRV HYEET | X A RESE AR R A R A HERG JEE , h
T BAT AL , B LUAS SCR HIFE ADAMS
7 FURCHE b 30 o 30 M 1) O R 2 R B dls
I ARG B W X S RPN SR B, — e
5 R/ M REE S 5 T AR R KT LA
R, SR RE A5 MR 2 po— S | T AN J3E R £ 5 M
K o 185 D9 — 4105 BRI T I B T e
EsY kAR S avs DAl il iiE2 4



Bucket angular velocity with 20% noise level

Bucket angule with 5% noise level

(rad/s )

Angle/rad

Angular velocity/

0 1 2 3 4 5

Timt'/s‘ Time/s

Bucket angular acceleration with 20% noise level Force of bucket cylinder with 20% noise level

10000

W
=
=3
=]

Cylinder force/N

Angular acceleration/ ( rad/s?)

0 1 2 3 4 5 0 1 2 3 4 5

Time/s Time/s

Bs5 BmTREESHTHEHRTHINTEE

5 AT AR KT &SR AR A,
R AEMRE KR BE L R IR O RS m AR
FRRTPRAT , 100 7 R0 A T 58 ) e 55 7 - DAy T R ) 7
Fo MRE AR/ MRS5S I R R B S e/ IMEZ
ZERAMEFT AL 0 5 1 Z [ R BENLE, M3
5 AT Y, AR A M K S 1 i A B R 25 R A
RASE , B B 2 0] 1 22 R/, BRI 7Y
&I 7 B HR AR LS 2 18] B 25 A P
BB A BRMELAT IHAR 22, O ELIBEE W35 A9 58 n
SR B B T REPE A AN
x5 AEBREKETZSHIIHALER

Wk PHRAR
i my/kg r/me By #cos(8g) g% sin( ) 1
ik
f . R /rad /m /m /(kg + m?)
3z

/71 909.550.698 0.5879  0.5808 0.3871 286.31

1% 2% 4% 909. 900.69 377.58  0.58 0.38 276.23
2% 4% 8% 907.28-0. 70 2416.56  0.55 0.44 -369. 34
5% 10% 20% 918.60 0.63 4738.04  0.54 0.31 211.33
10% 20% 40% 908.84 0.63 -1299.75  0.41 0.48 -2135.34

TEASCH SRR 1 5K (24 ) Tk ok o8 il
8, R G 0 5K 30 rh— 8 107 P 9 R 2 d /s — e ik
MRy MR PR B LU BRI AL T, X —
D7 R A AT DLARAIE HOA g A HER JEE

LA i
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ARICWFE AT T —FhFE T 8 122 A 2 i L
B3l R 07 AR B 1 S ORI . HERK
SRR R OO A B S5, i g ADAMS
T — A IR LA Y | e i A Ry B d LA
R HRITIE RO . fEORIE—E B B 250 T
[ S HR RSS2SR AT AR e, BT A AT
DA R AR I, (H e sl 15 9 R A5 2R S
HZ AWK, AN, Bt ik 31— i, o o
Y AR B RN B — 7 1 25 57 5, LARGEAR D7 A
A S BE T BRAIEBHR A R R L . A SRR 1
ARV E X BER AR AR, KR 2 SRR, Rl
B A0 S A e K B SR SRR A B IR A
SRR BEATS AR W] LIAS B PR AIE , B3O 5 T R A 23 Bl
R R3S AT BT REAIR

S 3k
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E T FLUENT (T ss S T ZHESSRK

ab
&= g

(P EALLE TN LR A T 3 A 2R A A RG] SN ST 550009)

H EAFTRAE WA R ok s b o iR R R AU 0Y P, B R T — AR R S R AR AR BAY R R
kTR 7 ik 5 F B, SR i TR 69 45 Rt T A ATRAL, 4580 FLUENT 45 AL T B il id 2 5 2 AR 69 AR AR AL
W ASHERY 35 AR PRI OAE Bt S R AR N AL e T E R S A A0 4 R LR BRI B o eg ik
R EFBA CALZBELE RNEATREERE ARG RD Bl AN B0 239 MAERIK, L EEHLER
JERE A A 0.0017 kg/s.0. 00002 kg/s. 0. 02 kg/s, Bt 355 ek oo F 8,k 2 2 3.9 69k 5 4R A
£ 78 m/s.25 m/s.423.3 m/s, KK BT B 2R R, SO kA s ) i A2 P AT B P ik T LR
KB, FFRKE AT IR AR Sk e DA AR R P sk T X kR R R 3 H S R
FiAT P o T F 0 )i AR AR AL AR B BRI S S AR AR R G RN E,

X§#iF . FLUENT ##%T¥ A AT
HRESES V261 XRRFRIEAD ; A X E S :1002-6886 (2024 ) 01-0050-06

Simulation analysis and optimization of regulator shell washing process based on FLUENT

LI Neng

Abstract: In order to study the problem that the outlet velocity cannot be measured effectively when the aero—accessory shell
is washed,a method for the prediction of the outlet velocity in the fluid domain of the aero—accessory shell is proposed,and
the process is optimized by the prediction results. By using the simulation tool FLUENT, the fluid domain model and mesh
model of the shell are established,and the advantages and disadvantages of the existing washing process are analyzed and e-
valuated by using the finite element simulation method. The flow velocity, cloud chart and flow diagram of the outlet of the
fluid domain are obtained from the simulation results, and the outlet velocity of the regulator shell is predicted. During the in-
itial simulation,the flow rate of outlet 2,3 and 9 is very low,and there is even negative pressure. The flow rate of outlet 2,3
and 9 is 0. 0017 kg/s,0. 00002 kg/s,and 0. 02 kg/s,respectively. Through plugging other outlets, the flow rate of outlet 2,3
and 9 increased to 78 m/s,25 m/s,and 423.3 m/s, respectively, greatly improving the condition of the outlet fluid. This
method has provided effective help for the washing process. The research has provided theoretical support for the engineering
design of jet fuel accessory shell and the formulation of washing process in the manufacturing process, as well as reference for
other manufacturing processes involving washing process.

Keywords : FLUENT , washing process , simulation, finite element, prediction
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B, HE O E S0 0.5 MPa, % % B 505 )
PESHL,3 S Bom i BRI S5 T .
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2)iEENKEE 1. 25 mm®/s, ¥ B S 19 5h SRS EE
0.000975 kg - s/m*, 54y 2 J7 oK B S RO 0
ST B S EC B TR EE
3.1 HEREGLREE

D5 BT AR R BE ] SST k- BERL, R {5 FL
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BT BIR 1) ) g a0 05 FLO TR
3.2 ENEEBEAELREH

e Lt AR v AR W S R R
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Optimization of tensile fixture by response surface method based on parameter sensitivity
CHEN Xin,KOU Huixian,DIAO Dongming,LI Pinyu, LIN Mingming, NING Huijun

Abstract : In the mechanical performance test of lightweight composite materials, the traditional fixtures commonly suffer from

insufficient clamping force and specimen slippage. To solve the problem,a novel locatable double—layered tensile fixture was

designed. Response surface method ( RSM ) was used to optimize the connecting structure of the tensile fixture. The analysis

results showed that the maximum equivalent stress of the tensile fixture before optimization was located at the connection

structure between the outer fixing block and the outer plate,and there was stress concentration;in the optimized scheme,
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the maximum equivalent stress decreased by 17.2 % ,and the maximum total deformation decreased by 13.6 % . By repla-

cing the actual test with simulation, the production cost is effectively reduced. The structural optimization design of the tensile

fixture has certain reference significance.

Keywords : tensile fixture,structure parameterization ,response surface method( RSM) , optimal design
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Improvement of sealing performance of hydraulic system tube connector
ZENG Yi,MENG Zhaolong,YU Dongwei, GUO Bang

Abstract: The tube connector leakage of the hydraulic system of a special vehicle is analyzed. The cause of leakage is ana-
lyzed , the suitable improvement scheme is proposed, and a new connector is designed. The sealing performance of the new
connector under high temperature ,low temperature and vibration is tested. The connector is applied to the vehicle, and the
results are satisfactory.

Keywords : hydraulic system,connector, sealing performance
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Design and research of an elderly—assisting electric bed
FAN Hui, WANG Jianbo,ZHAO Nansheng

Abstract: Aiming at the inconvenience in life of the elderly,we designed a new type of multifunctional electric bed. The e-
lectric bed mainly includes a lifting mechanism,a linkage mechanism for raising back and bending legs,and a turning—over
mechanism. It can realize the functions of lifting, raising back ,bending legs, turning over,and helping the elderly of different
heights to get in and out bed. Through the control circuit, the overall efficient operation of the electric bed is realized ,and the
monitoring device is designed to monitor the living conditions of the elderly in real time. The analysis results show that the
maximum acceleration of the lifting mechanism of the electric bed is about 0. 38 mm/s” , the maximum angular acceleration of
the linkage mechanism for raising back and bending legs is about 0.027°/s”  and the maximum angular acceleration of the

turning—over mechanism is about 0. 034°/s”. The operation of the bed is gentle and stable ,meeting the needs of the elderly.

Keywords : electric bed, lifting, raising back and bending legs , turning over, monitoring
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Simulation and structure optimization of rail vehicle air duct based on Fluent
KONG Xiangfeng, NIU Yonggang

Abstract: Based on a rail vehicle design project,in the process of technology preparation,according to the installation space
requirements of the air duct of the ventilation system,various models of the key parts of the air duct were established by u-
sing ANSYS Workbench. Through numerical simulation and optimization analysis, the influence of relevant parameters on the

flow field of the air duct was obtained,and the air duct flow field design scheme was put forward,so as to provide technical

support for the preparation of the project.

Keywords: air duct, ANSYS Workbench , flow field , numerical simulation
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P3-deltaV ~ P4-deltaAV ~ P5-deltaP P6-AVP
/ms”! /ms”" /Pa /Pa

Name P7-R1 P8-R2

205 705 4.3677 -0.081721  66.013 19. 486
10 705 8.3612 0. 14207 79,614 30.978
400 705 4.0458 -0,073738  50.705 19.091
205 10 4.618 -0.084115  67.501 19. 486
205 1400 4.6634 -0.085263  62.636 19.428
10 10 9.3543 -0.16235 79,947 32.226
400 10 4.089 -0,077609  51.617 18.935
10 1400  9.1384 -0.16359 79.197 30.912
400 1400  4.5368 -0.079725  47.643 19.177
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P3-deltaV P4-deltaAV P5-deltaP P6-AVP

Name P2-HL - /ms™! /Pa /Pa
2 350 27327 3.4332E-05 40,481  19.254
4 450 3,003 3.1948E-05 42.538 19,435
I 550 3.4464 5.4836E-05 46.95  19.453
5650  3.7605 6.4373E-05 49,302  19.236
3750 3.5583  7,8201E-05 52.98  18.408
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P3-deltaV  P4-deltaAV ~ P5-deltaP  P6-AVP

Name P2-HI P7-H2
/ms™" /ms”" /Pa /Pa

200 675 2.118 -0.039572  43.921 19.557
200 500 1.9455 -0.032213  43.982 19.515
200 850 2.3063 -0,050273  50.846 19.157
325 675 2.4904 -0.048729  47.888 19.533
325 500 2.4184 -0.047969  49.985 19.382
325 850 2.749 -0.059427  46.298 19.287
450 675 2.7368 0,05217 44.963 19.447
450 500 2.9775 -0,052929  45.457 19.77
450 850 3.2243 -0.068077  48.106 19.65

O 3 L D B — 0 N

x4 ZRERWAELEX MERIUEE

P3-delkaV P4-deltaAV P5-deltap P6-AVP
Name P2-HI P7-H2 P8-H3
/ms”! /Pa /Pa

0.042497  46.016  19.482
-0.031853  50.135  19.615
-0.034221  48.998  19.59%
0.050042  51.964  19.689
-0.053652  50.835  19.651
-0.04356  47.17  19.817
0.043653  51.324  19.659
0.039948  46.087  19.718
0.03424  45.529  19.815
-0.073424 49,051 20.023
0.051093  52.665  19.821
-0.043068 48.529  19.98
0.067265  51.219  19.811
0.062524  48.373  19.97
-0.053797  50.81  19.725

-1
/ms

2 50 520 800 1.9979
8 81784 422.44 678.04  1.5651
10 81.784 617.56 678.04  2.0152
12 81.784 422.44 921.96  1.8113
14 81.784 617.56 921.96  2.0846
1 20 520 800 2.1547
4 220 400 800 2.2046
5 220 640 800 2.2
6 220 520 650 2.0648
7
9

220 520 950 2.2289
358.22 422.44 678.04  2.7254

11 358.22 617.56 678.04  2.3621
13 358.22 422.44 921.96  2.688
15 358.22 617.56 921.96  2.4326
3 390 520 800 2.7231
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i i gk XA A 2R T 58I

BI85k B i BEEENE

B AN R RO A RARE, TiEE AR Eh sk ey Hrake £ E 2 ER, A AT 99 RIS
TiE BV hnds B @i EARAL T EI1FF) —RAACE A A Numeca 2457 R18 Z A M ey vt )i 47 4
S At B 5 AR AL IE & 09 SR HEAT oAt | IR IE I SAA 5 sk 09 T SE bk . fE bk ah b R R WA A A 2 A AP
v B #5750 Numeca 343 B A 30 Mk A b st B AV RAL 69353 20 R AR B3R, AR L R AW AR ALE
WAL E AR A F A B & T RIS A, B AR TOUEE A, AL E AT B8 RALA ERF 5.43% , % %
BRI 0.905% , &% B ARACK I T kA AR IR 5%t 89 T M RALA Fh LAk,

KA. THEA HAMKA KA AHHERE TERERM

rh B 4325 . TB126/TH452 SCRRARIZED : A M EHS:1002-6886(2024)01-0073-06

Optimization design and verification of airfoil for reversible subway fan
GAO Yiming ,ZHANG Sen,FANG Haonan,ZHENG Yuzhou, TAN Xingguo

Abstract: As a fundamental component of the blade,the reversible airfoil plays an important role in the overall performance
of the fan. Using the R18 reversible airfoil with good performance as the initial airfoil ,an optimized airfoil is obtained through
the airfoil optimization method. Numeca software is used to calculate the aerodynamic performance of the blades constructed
with R18 airfoil ,and the reliability of this numerical method is verified by comparing it with the data from a standard fan test
bench. Then,two blade models are constructed using two types of airfoils and their aerodynamic performance is calculated by
using Numeca software to evaluate the design effectiveness of optimized airfoil. The research results indicate that within the
designed range of the angle of attack,the lift and drag characteristics of the optimized airfoil are higher than the R18 airfoil ;
under the designed operation conditions , the optimized airfoil has increased the total pressure of the fan by 5.43 % and the
efficiency by 0.905 % . In conclusion, the airfoil optimization method can indeed improve the aerodynamic performance of the
designed reversible subway fan.

Keywords : reversible airfoil, airfoil optimization,angle of attack, aerodynamic performance,reversible subway fan
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Finite element analysis of MSS50 mobile formwork suspension system

CAI Siwen, WANG Binhua, MI Jiachuan

Abstract: Using ANSYS finite element analysis software , the finite element models of the mobile formwork suspension system
under mode closing and mode opening conditions were established to study the stress distribution and deformation of the sus-
pension system under static load and through—hole conditions,so as to ensure the safety and reliability of the structure during
operation. The structural strength,rigidity and buckling stability of the mobile formwork suspension system under the maxi-
mum stress condition were checked. The finite element analysis results show that the mobile formwork suspension system

meets the requirements for strength, rigidity and buckling stability. The research results can provide reference for subsequent

design and safe operation of mobile formworks.

Keywords : mobile formwork , suspension system, mechanical property, finite element analysis
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Research on infrared recognition of power equipment based on improved YOLOV4—tiny
LIU Chongchong,ZHANG Liping, REN Jinfei, CHEN Qunyuan

Abstract : Infrared detection technology is widely used in the field of overheat fault diagnosis of power equipment because of
its advantages such as no direct contact, live detection and fast detection. However, the poor infrared image quality and the
complex distribution of power equipment have an adverse effect on the detection accuracy of power equipment type in the
process of power equipment fault detection. In order to realize the fast and accurate identification of power equipment type,
this paper proposes a YOLOV4 —tiny object detection model suitable for the identification of power equipment type in the
process of overheat fault diagnosis based on the YOLOV4~tiny object detection algorithm. The original detection model is im-
proved by replacing the horizontal rectangular frame mechanism with the rotating rectangular frame mechanism ,improving the
activation function and using PAN+FPN to strengthen the feature extraction network,so as to make the detection more accu-
rate and faster. Through many experiments,the optimized model has no significant improvement in detection speed compared
with YOLOV4 and YOLOV4-TINY models, but its detection accuracy is increased by 1. 89 % . This study has brought a new
idea for the equipment type identification in the infrared diagnosis process of power equipment overheating fault.

Keywords :infrared detection, live detection, rotating rectangular, YOLOV4~tiny
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Rigid body modal recognition of urban rail transit vehicles based on working modal analysis

HUANG Wuyang

Abstract: Modal is an important parameter to characterize the inherent characteristics of the structure. The accurate acquisi-
tion of structural modal parameters has important reference significance for the calibration of modal numerical calculation
model and the subsequent structural dynamic modification. According to the modes of excitation, the experimental modal a-
nalysis can be divided into force hammer excitation and shaker excitation. For the modal test of the whole rail vehicle, the
conventional excitation means are often difficult to obtain the rigid body modal characteristics of the vehicle because of its in-
sufficient excitation energy. Therefore ,in this paper,the wedge group method is used as the excitation input,and the working

modal analysis technology( OMA ) is used to identify the rigid body modal parameters of an urban rail transit vehicle. The

method and results can provide reference for the obtaining of rigid body modal parameters of rail vehicles.

Keywords : OMA ,urban rail transit vehicle ,modal parameter identification , half—power bandwidth method
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Design of walking controller for crawler vehicle based on MPC
SONG Qiujie, XIONG Shusheng

Abstract: The manual walking of the crawler vehicle is easy to collide with the paved road after paving,and it is difficult to
adjust the position of the vehicle at the end point. Therefore,,a walking controller for crawler vehicles based on MPC is de-
signed. The controller carries out trajectory planning based on quartic polynomial ,and designs the objective function accord-
ing to collision constraints and terminal stationarity. Based on the quartic polynomial planning results, the nonlinear MPC al-
gorithm and linear MPC coupled PID algorithm are used for trajectory tracking simulation comparison. The simulation results
show that the controller meets the requirements of collision constraints and trajectory stability ,and the linear MPC algorithm

has better real-time performance and trajectory tracking effect. This study is of great significance for improving the quality of

post—pavement processing.

Keywords : crawler vehicle walking, trajectory planning,tracking, MPC, simulation
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A rapid decompression control system based on PLC and NI data acquisition card
CHEN Wei, XIE Wujun,MIN Liwu,LI Xiang, TIAN Zifeng

Abstract: A rapid decompression automatic control system was developed based on S7-1500 PLC and NI data acquisition
card. The upper computer software was implemented by using LabVIEW , enabling automatic pressurization, automatic burst,

data recording, storage ,and playback. The control system achieved precise control of pressure and other parameters , satisfied

the requirements of rapid decompression tests,and improved the effectiveness and efficiency of the experiments.
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