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Optimization of Processing Technology and Quality Evaluation
of Chrysanthemum-Flavored Cake

70U Xiaoqgian, WANG Lecheng, CHEN Chunxu,DU Chuanlai *
(School of Food Science and Engineering, Anhui Science and Technology University , Chuzhou,239050, Anhui)

Abstract ; Taking low-gluten wheat flour and corn oil as the basic raw materials, it selected the addition a-
mounts of caster sugar, eggs , chrysanthemum powder, and baking powder as key factors,, with sensory score
as the evaluation indicators. The preparation process of the chrysanthemum-flavored cake was optimized
through single-factor experiments and orthogonal tests. The results indicated that the order of influence of
each factor on the sensory quality of the cake was as follows: chrysanthemum powder addition amount >
caster sugar addition amount > egg addition amount > baking powder addition amount. Variance analysis
confirmed that the addition amounts of chrysanthemum powder and caster sugar had a highly significant
impact on product quality (P <0.05). Through verification experiments and t-tests, the optimal formula-
tion was determined as follows : low-gluten wheat flour 100 g, caster sugar 75 g, eggs 140 g, chrysanthe-
mum powder 5 g,baking powder 2 g,corn oil 50 g,and milk 50 g,with baking at 155 °C for 45 minutes.
Under these conditions, the sensory score of the cake reached 88.4 points,and a total phenol content of
256 mg/100g, indicating superior quality. It provides a reference for the food application of chrysanthe-
mum and the development of functional baked products.
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Study on the Influence of Different Fiber Reinforced Materials on the Mechanical Properties
of Concrete after High Temperature

LIN Xinmei
(School of Architecture and Engineering, Fujian College of Water Conservancy and Electric Power, Yongan,366000, Fujian)

Abstract ; Concrete structures are prone to serious deterioration of mechanical properties in high-tempera-
ture environments such as fires, threatening structural safety. In order to improve its high temperature re-
sistance , it systematically studied the effects of steel fiber ( SF) ,polypropylene fiber (PPF) and basalt fi-
ber (BF) on the mechanical properties of concrete after high temperature. Based on a uniform mix propor-
tion design, concrete specimens with different fiber contents(0.5% , 1.0% , 1. 5% ) were tested after be-
ing subjected to temperatures ranging from 200 “C to 800 °C. The variations in appearance, mass loss,
compressive strength , splitting tensile strength,and flexural strength were measured. The results indicated
that the compressive and splitting tensile strengths of concrete after high temperature are significantly im-
proved by steel fiber,with an optimal content of 1. 0% . Polypropylene fiber is effective in inhibiting con-
crete spalling under high temperature ,but its contribution to strength enhancement is limited. Basalt fiber
can exhibite stable performance at elevated temperatures ,demonstrating a relatively high strength retention
rate , especially above 400 °C. The three types of fibers functioned through mechanisms such as crack
bridging, vapor pressure release, and interface stabilization, respectively. The findings of this study can
provide a reference for the selection and mix proportion design of fiber materials in fire-resistant engineer-
ing.

Key words; fiber reinforced concrete; high temperature effect; mechanical properties; compressive

strength ; tensile strength
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RETHRARFHEXNEAHGEEREA, ERREN
K B A R R0
WEHLE BLURE

(RN LB T SE AR EARE Al FJH 350506)

W ERORERMRAIRY HRALMEMRE FRER R EAEGREATOFILAML, £k a5k
ReBe A, O A H, TA%E -’["};}"’;5‘/{%'1:1'%%0 d.7 d #= 14 d &, R JA4E 2 vt & P41 91 K48 (Fourier transformation in-
frared spec troscopy,FT IR) 5 ¥ =B 2 M & Ak, 5Fi8 it # & & 3% (Thin-layer chromatography, TLC ) 4 | B 4% 5K =
AN FR, BREF,AH14dE, THLEOGREG - BirE B-TELEH AN B EHFEAK1.94% F2 2. 59% , AL
U R §i‘“575‘7 4.19% ;B E W 235 T %, TLC 27 AERME Z M. ERKM, AR TIRRA N 0 091K T 5] &
EOR—BEMEAERFET  tfm FHBEEER, MAMMERXLZAEBRTT RAN A SRR EZRS
AR Ha, H EWE G RRAE L LR T itk B EESE

KB AL E ot RSN G R E i R T RGN RGN R M B

h B 43S :0Q55;0814 XEkFRINAD ;A NERHS 2095 -297X(2026)02 -0013 - 05

Impact of Lyophilization Storage Duration on Recombinant phospholipase A, Protein

Stability and Enzymatic Activity

LIN Meizhi, WU Min, YI Mingjun *
(School of Computing and Information Science ,Fuzhou Institute of Technology , Fuzhou,350506 , Fujian)

Abstract ; Structural degradation and loss of activity during long-term storage are common challenges in
the preservation of recombinant proteins. Using recombinant phospholipase A, (tMiPLA,) as a model pro-
tein, samples stored under lyophilized conditions for 0,7 ;and 14 days were analyzed by Fourier transform
infrared spectroscopy ( FT-IR) to monitor changes in secondary structure,and thin-layer chromatography
(TLC) was employed to evaluate enzymatic activity by detecting reaction products. The results showed
that after 14 days of storage, the a-helix and B-sheet contents of the protein decreases significantly by
1.94% and 2. 59% , respectively, while the random coil content increases by 4. 19% . Concurrently, en-
zyme activity decreased markedly ,with only trace amounts of products detected by TLC. These findings in-
dicate that extended lyophilization storage induces disorderes transformation of the protein’ s secondary
structure ,leading to a loss of enzymatic activity. From a structure-activity relationship perspective, it re-
veals the impact of storage time on protein stability and functionality, providing a theoretical basis and
practical insights for optimizing the storage protocols of recombinant proteins.

Key words : Fourier transform infrared spectroscopy ; thin-layer chromatography ; lyophilized storage dura-

tion; protein secondary structure ; enzymatic activity
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Comprehensive Design Technology and Application of Reliability of Electromechanical
Systems in Dust Environment
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Abstract ; Taking the electromechanical system of an automated handling device for PVC plastic panel
processing as an example, it addressed the challenges faced by electromechanical systems operating in
harsh dusty environments in the paper. Comprehensive design techniques to enhance operational reliability
were implemented from multiple perspectives, including electrical design, software design, and structural
design. Targeted measures were applied to address various factors that may affect the normal operation of
the electromechanical system. Finite element analysis was employed to conduct mechanical simulation a-
nalysis of the design results,thereby further ensuring the high reliability of the design outcomes. It can be
utilized as theoretical guidance for the design of similar electromechanical products and can be applied to
the design of electromechanical systems in more harsh working environments.
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Design and Motion Control of Teaching-oriented Omnidirectional Mobile Robot
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(1. School of Mechanical and Electrical Engineering, Huainan Normal University , Huainan,232038 , Anhui;
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Abstract; To address the current issues faced by omnidirectional mobile robots, such as complex struc-
ture , high cost,redundant control logic,and difficulty in adapting to teaching scenarios,a lightweight om-
nidirectional mobile robot suitable for teaching scenarios was designed and developed in this study. A hi-
erarchical control architecture of “top-level command parsing with bottom-level PID closed-loop control”
was proposed. Simulation and physical experiments showed that the designed robot can stably perform
straight-line movement, lateral movement, rotation, and compound motion. The steady-state error of PID
speed tracking is kept within 3% . The control system has good efficiency and accuracy. This research pro-
vides a highly adaptable and low-cost experimental platform for robot technology teaching.

Key words : omnidirectional mobile robot; PID dual-loop control ;teaching platform
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Longitudinal Vibration Analysis of Vector Propulsion Shaft System and Fuzzy
Adaptive PID Control

CHEN Zhengyu” ,WANG Bo,TONG Mo,SU Jinwen
(School of Mechanical and Electrical Engineering,, Chuzhou University , Chuzhou 239000, Anhui )

Abstract ; A longitudinal vibration model for the vector propulsion shaft system (VPSS) was established
in which torsional deformation,alternating propeller thrust, torque , and motor torque fluctuations were in-
corporated. The longitudinal dynamic response characteristics at various operating angular velocities were
analyzed ,and a fuzzy adaptive PID control strategy was proposed and integrated into the system dynamic
equations for control simulation. The simulation results showed that the longitudinal vibration amplitude of

the VPSS was reduced by more than 40% ,and the operational stability and safety of the system were ef-

fectively enhanced.

Key words : vector propulsion shaft system ;propeller;longitudinal vibration ;fuzzy adaptive PID
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Design and Characteristics Study of A Two-stage Supercharging
Composite Positive Displacement Pump

YANG Zizhao' ,MENG Limin'** LI Shuang'

(1. School of Mechanical and Electrical Engineering, Anhui University of Science and Technology , Huainan,232001 , Anhui;
2. State Key Laboratory of Fluid Power and Electromechanical Systems, Hangzhou,310000 , Zhejiang)

Abstract ;: Aiming at the limitations of single-stage pumps,such as the restricted working pressure of inter-
nal gear pumps and the weak self-priming capacity of double-acting vane pumps, a two-stage boosting
compound positive displacement pump model was proposed. In this model, the secondary double-acting
vane pump was integrated into the pinion of the primary internal gear pump,and efficient pressure boos-
ting was realized through the series connection of the two stages. Principle analysis, modeling, derivation of
flow equations, and fluid domain simulation via PumpLinx were carried out to obtain pressure contour
maps and flow pulsation curves. Meanwhile, the effects of the number of pinion teeth in the primary pump
and the number of vanes in the secondary pump on the overall output characteristics were analyzed under
various conditions. The results indicated that this design effectively achieves the pressure boosting objec-
tive ,breaks through the limitations of traditional single-stage pumps,and provides a new solution for high-
pressure hydraulic systems. Its structural optimization strategy holds significant reference value for the re-
search and development of multi-stage boosting pumps.

Key words : hydraulic positive displacement pump ; gear pump; vane pump; pressure boosting; flow rate

pulsation

F T 00 A B B R DI A5, IR 38 [ B, I — WHE AR 2 E AR RS I R TR Ik S I e R
AL S B Rk BE VST R G, WUR AL Sh RAER OISR PIRNSERY AT &, Sk 14 56 5% fim L 17 54, ol 3
#AsE T A RERE /N AEL IR Bl M P B A5 oA W 5 47 0 4 (A R

%8 H #5 ;2025 - 07 - 11 IR R A
ESTH LR T RFATF T A S 54 % Bh I H (2024¢x2053) .
TEE®N: 801998 ), B i vgIT A £ F57 4 . E - mail : Immen@ aust. edu. cn



44 1 F 4 %

BB RSB PERGRIT AL KRAAR

B, Hoa AR AR A S /N0 I B Jik sl S B A I
AEJ) o ARTE TARTERE ARk Sl A 7K Bk
Z 5 R S G G 1A e A e, O PN 0k
FU D RO R T T kIR
A R PA 5 A7 8 2 ) AT JEE T R T R R £ T R
B UEAF 2UAR R 4 40T AL g i R A A I 1
W3R L H At Py A 05 58 A/ T AL
TR WA RUAT H R 5 M - A i is Bl ek
F BRI k. Chai 0 BFRE T A
2 I PN G 5 147 58 AR HE ) T LT 2000 BEIE L £ A
R PR SR A R AL , $1 N AE B SRR
12 [ P AT R A Dk 5 118 1 TOU [ A2 P S

W R 2 B A R IR N O Ak sl s RR
e MR NSEOU AL, B2 T A I B 0 e 1]
RGEHC o AR S T R 1
KA, MR IR Aoy g B4R T A 2 (B Re 7 Fe 5—
Jo] A ) R 2 T R il — ) FRUE I
IR (RIVEG 7 Fe gh— J1, 43 W 1) 1) 28 s 0 HE ik
W) o FSHLT A R I R P 0 1 T BT
FE T R BRI A RO R 828 50U F I P 2 A
AP, Ao H AT T 2 {2 P O Ak sl
BUNYZER . TR 4R T — RO AR
- S 2 D P e A0 TG VA A P U 7 T R0
SEBUBUE FH - A 2 18 s i T

PNZERE B Xk R o T P WG 1A A T
7= A ANV 18] T e i e 25 i AL, R T A 15
(I T7 1 08 XU ey T PR 147 8 2 1) PR RE REA T BF 5
B IR MR i LA R e E 1 1 g T A s il
Wb e 2 — T I B R R KR
O T 22 Y WA AR A I SR
T, R E R TIZABEOY U A N B T2 2016 E h
USHOTRE, R 2 RN R IR RESAE PRI/ N
76 NS PO I, OF Bt i/ TR ) SR R
HUEES AV &I

ERSAF A TR I B AT X B A G 5 14 A
SRR M 28, i A — B2 3 X 20 2 3 1 5
A BTG B ST AR RE , (B T P A A R 26 Y 1Y
B0 A i R B T A BTSSR B

FEXTLL EAE L, WF BT —Fhogr i — 90
A AU FEA kA 1458 2% B W RE 77 5 AR
PRI R 2300 ik SRR 14 e L S B A i
kAR A0 A FH Y

PAZGON R S AR TR B, 2T — 2%
W B2 AR A 5 H — P 1A AN
TR A R 2R R B IR i T e R R

PumplLinx FPFR 3 5 G AT RUE RN, 20 H —
/AT FEHSORN — 20 2 - R SO TR] A0 ] 4 o s
T A AR PR, DA A [ A T e S A I
) ZPIEERIT T TAR RIS

1 “ZEEESRRRMZITS TERE

1.1 FH5TERE

Oy S BB 5 v e A ELg pR i 728 B WP RE

RN, AR  T—F R E A AR N

IR AR F M g 2R 52 5 2 2 A, DU

MR AT NG R AR/ N RE N . B e
A HE AR Il — 2 T S T il ik 2 XA A
Fr At 1, i i e 2 O S A R i HE
TR XA G T7 30T LR 2R R/ IMARR
45 L 3 i R PR S RE A R kit 2 F P RE
4]

R AR I U R I Sh L A LR RE RS
BRI BT RE , B BE RGBS ), U
SR BB A B AZ AR S B AN HE L e o 3
s 5245 2 (R R HE ik 2o A DA R A 0, 55— T

AE— IR W PN BB A A U7 B 2 i T
— ORI A FRZHT R, 7 A B IR RS
Fs 3 A I SR 17 1112 i A — 2 vy s Jis 7Y B
& NAIMK R BT A NG & , A BEER N 7 e s
FEMEBT o 26 300 o AU T A A A
FIHEM AR | 5 i, 3 B SR 7 11 Ak
F8 AR &8 A5 E I A8 1 PR T 2 i A P A
R SO S MRt W, 7 T e i S HE vl 7 11
Ak B PRRR AR I 55 AL S T A RE JIT 2 B B PAT
RIS, 77 A s 7 K i 80 HE R 0 e 52 45 A e 1 o
H T — G R R A e A, — 2R
FRAFH Y R (12 MPa) 1A R T
FhT PC 3L L Il 7 10t e e (24 MPa) | BEIN 58 A
TG IR B TRACR

$ e B2 R JRAE R DR SR DBV T 258

NS BT, BRI T B LA 1 S
LRI
1.2 XEFEMHRIT

S A A RO AR D C I A A 1, Sk
Fermzitaingd 2 fos B —guhi i e hise 28l
RN R A TR NT 1R

W AR A WA 3 R, Bl At
TFBRA R HEM B 17 (G A R e 2 A, SUEH]



it 2 24k 2026 £3 A

%15 &

F28( % %861 45

MR ZEDUAS ), B ik K WU FH I A 2 1 5 1 A1 BE
— AR R O

1 2 3 456789 1011

1A, =W R 5 3-TRIR AL 478 ShabA; SVt VB, 6B
B AES; T-vH b 8-F F ¥ -8 T 1005 R 11-Rabdh&

Bl ZHEEEARMR-HELEHE

B2 ZHEEEARMRETFHEHE

B3 ZHEEEARMREREENE

1.3 ZFHMSHHE

KU A 2 (4 v R4 A 15 2O A i) 22 B
(Ul 22 B RS R L 3, M R oR AR 1) 28 A A
BB/ NE T R RS TR AR, BT LR HE X i
A AR SR A 0° Rt A A
FANUCHIZR LA I AT LA 132 SR de
DLV E T 2 Aok A 1) 2 B IR 3K 5 1
Ao T8 HA R S U I £, 38 1 2 25 119 890 7 s 5 )
N 24 MPa, U &8 123 Lo min ™', %YL
PRI A R RS HANE 1 s .

PR 1A e 2R ) DA A8 1A B 0 D LR IR HE A HE A
HITLRIE  ARETHOTRIE N S5 4858, B
LEICHRTE PRk R 58 2R DRIl 2 B /S (2 i 2
KN R 85 B AR A A A — S W £

Wk R vk HAIE LR A S n 3k 2

FIR
®1 —GHESEFRE_RRSHEE
28 Py 3R L HufE FA
M e 12 -
S - JEL 1.3 mm
B, - 5 g 33 mm
R E TR 32 mm
r TEFRREAR 24 mm
T L 22 mm

K2 “HHEESEFRR—RARSHIRE

2 P X ydIEN L
m WAL 8 mm

INEEEAT SR 13 —
Z, WA B TA 4L 17 —
@ & 168 20 °
r HMA R 73 E A2 52 mm
m A 56 20 [ A2 68 mm
Fal AMAEE A IR 42 60 mm
Fa2 PR EE A TR A2 60 mm
n HMAFE VAR [ A2 42 mm
'n PN 15 D AR [ 2 42 78 mm
B, Wi 22 mm
@ Hb R 16 mm
n 230 1500 rpm
B WA 8.74 °

2 NS EREMIERAM FRBERTE

2.1 AMEERRERRE

XA G 1A AR AT 5, S 1A B IR B H
FLR AR SRR AR B P kA 1A A LA R
PG SRR T SR B U B e E
RIS, LRI G 5 A AL 3 Bl 1A e R S 147
FUmGE A2 R, AR, MR LG R A1

R?:r?sinz(ﬁ+6) +rfcosz(B—<p1) (1)
R} =[asin(B-@,) +rsin(B+0)]" +ricos’ (B-¢,) (2)



46 1 F 4 %

=B EE AR

REGET AL GRAR

P, HENRFAEE S, rad; 0 Sy 3145815 B
RbR JEE IR 107 (B 1 ) —2F , rad

IO FHAT Ao TR AR T A G 5 47 2 2 1 i ) 9 o
it

BB TARAS T e 48 | 145 %8 22 P T ittt i DA B oo i
KRBT WA 48 B ARG 3o — A N BE I HE
VR AR AR R S5 F o AR R AV, Rk B AR AR dV, 19
7=, B

dv=dv, —dV, =dV, +dV, (3)

K, dV,,dV, 43 50& FE 3014 58 A B i 4 HEH 1Y
TR IR

HRAE TLAAT 56 - 4E S = Sh e Ae i HEM AR ER dV, F0

MBS A HEm R dV, .

B
dV, =71[<r21 _r_,%])d(Pl _(riz —ré)d(pz] (4)

B, 2 2 2 2
dv, :7[ (R, _r/l)d(Pl - (ra _Rz)d‘sz (5)
AR R 0, -
B, 2 2 2 2

o =%=7[(r”1 -R)o, - (R, _rfz)wzj (6)

BAL (D) A0(2) RALRK(6) Bl 5K 1
Cuin S @, < @, U N YA FE BRI i, K @,
@ TN IR WG 5 A AN 1RG5 A

B4 LR A A AR (T) AK(8) dii.

arsin(§ +B) + /asin’ (0 +B) = (a=r}) (sin” (9 +B) +73 —12y)

P min :B - arCSin(

Pmax :2% * @nin (8)
TE LRI A WG & 5 Fe AR e shad fe b, BEE 14
R RGBS ASALE S A, R IR B B A 2 3
Q.. M KBl , Dy 1 PEA HE B I B Sh R, E X
Ukl
v, :maX(QI)Q_]mln(Ql> (9)
Horr, max (Q,) Al min(.Q,) 435 Ay Wik R 97t ek 1) foe K
{E IR/ IMA
AR B O R TR BN R M 0,
It

y, = dm (10)

n
2.2 WEAMKERBEHRS
TSR RS A B HE T R S I A, PR D
I 4k HESH 94 A0 J B AT A, 0 T A5 )
AN R C AL B R i T U
R A R
0=V g - -2

cosf,
Rifrio WHF A rad - 5750, KU O TRY
102  rad s, g A T 0 1, mm
-s7'H
o =de/dt (12)
Reft o WL THeA
I
n=(P)w (13)
Kol p ot TR, AR (11) T4
0.=B[ R -r - 2251 (4)
COs ©

S ) (7)

TEXUE I 2 e sl A v, B M 7 A2 B
AR, R B I AL R B A Q,, B
FkBh, S PPl I I I ek S R B e SO R ik Bl
R

_ max(Q,) —min(Q,)
o 0o

XUERM R R Be R V, 5 Bkt

RITIERP

3 “HHEESESERRMENFEAR

3.1 ZHEEEARRRNENTE

55K SolidWorks 37 1) = HERE L 5 A Ansys
AT AR A O R SR AR S B %5 R B AR
T[] B0 52 8 4 220 87 Ak, SR e o U A B T8 S A
PumpLinx 84047 WIA& S 53, 88 328 35 8% TUART il 1o i)
BT RS i e R B 5T RO 3R A5 75 AR 19 8 < R )
s, AR KK 387 999, i e 453 A M4 i iy
TR TV A8 LT, 3R AR AE A 1 3R 40 i S IX RN e ¥
AR XSS e AR 1 4% P A%, A3 43 [ 0 285 P 4%
R VIR A B, A e T A AR IR B T, 75 31 1 o
RS S AL 7S TR R 2R A THE R 22
TN B ZE R o s B, T = 4R U Ha
WA, AR R = 2R A G E 4 TR .

WE I HE I — AP KR RE 0,101 325
MPa, 4 [ 12k 24 MPa, %554 % 1500 rpm , A%
B 800 kg + m AR EE R 0.007 N+ s« m ™2,

FEIG RS2 S5 118 2o D6 Yk RN 11 Ak i3 2
R A — IR I ey, W a5 ik
HWE S Frs.

(15)



it 2 24k 2026 £3 A

%15 &

£2HM(K %8 A1) 47

& Simerics

Z‘T‘Y

X

B4 ZHEEESFRRMEINS

&, Simerics

BS BURRE

TEFAIIIS ] 0.04 s PN, 4238 PumpLinx £ {E A
PR 2 1 18 e 5245 2 N L T 18 70 2 PRI
Jis 7 B (RS AR F 26 20 AN 6 FiEL 7 B

imeri a]
&% Simerics 26, 5251

<)

e Q&

Y ) -1.35752
v

E6 —HEEEARRRNENSHEE

2 —RHOER
20
§ 15
ﬁ 10
5
i —RHBEN
_8. 00 0.‘ 01 0..02 0.I 03 0..04

Bt /s
B 7 SSIEDEEET R & E
HE 6 RIH, 38 e 52 A 2 il T 52 ) —
P B R DB T, — Gtk il AR Y
JEJ1 88/, G HE E AR A T B R TN — 5

OB R EA DAL B ITTE 12 MPa 2450
g WEEAFENE RSN = HFEH KT, H
B 7 ATE, 25 R i Sl BEAR /N2 PR A
Y E R ) B R AR T — S S 1 s g I Bl e
BKA ZA R, 18 560 7 5 5 0 B HE 52 W6 B
P R AR LA B , R R IR E R 5,
PR 2N VE e 3 B0 i AR A R AR, 51 &k R 7 R
Bk 2y 5 FUR AT P P9 A REBE ) 5 R E ) R
RS ARR T AR AR R 5 .
3.2 ZHEEEEBRRARNENGENLL

R TSR — G T S HE T A A [ e
FEAE G AN BRI T 22 A0 O, 3 B— G = /N
RO 14, RIGRAECH 18, 730 Bl & —9e58nt
HECH 12 F1 14 (PR OO SEATHE ST, I 2L
AR T B R AR ] — R A G B R A
M. B —oE e gt 14: 18, g 8 it
FECh 12 B0 753 A = BTN R 8 s o

): %}
[MPa]
&’Simerics 25.7674
-1. 56732
): 3]
2,
&Simﬁrics 25.7674
-1. 56732
VA
(b) t=0. 0023 s
): %]
[MPa]
&Simerics 25.7674
-1. 56732
(c) t=0. 0033 s

B8 —LZRM-FRBHMAELARFHENSHZE



48 1 F 4 %

BB RSB PERGRIT AL KRAAR

F T 8 AR 24— 5% R — 2 A W I A0 %A [
BF, W N ) B 2 e O s AN W R AR A8k, HLAR
TEIEEE R . #E ¢ =0.0016 s B — P 5828 1) P 1]
5 P AR R e e S AR, B B T Ak S )
VR AT AG HE , {5 P — 2 A8 5 Z G S HE v A %2
AN FEC G 5 B B B FE A W, B
T B P A PR ) SR T R S R =
0.0023 s W} i 22 () — 410 Fr i AR X, i
2 AR s 5 RS e 1 R 9l ik () 0 O, ook
THIE NI GG, 76 ¢ =0.0033 s BF 20
HTAEEAEFRY KA 5Kk B B KA, 90t A
SR I iR T — G A A HE I A B0 U E
JEJJ BRI . — B VTR VT B EL o 14118, gt
FECH 14 W) 3 A = B EL 9 Fs .

EX
[MPa]
26. 9291

-1. 35752

EX
[MPa]
26.9291

-1. 35752

): %]
[MPa]
26. 9291

-1. 35752

SO

(c) t=0. 003 s

B9 —RREZHERRHMMEARRNENS B EE

HITE 9 RIRN 2 — 2R 5 GO M HEh R R AR R
I, 5 N s T B 5% T I e s AR L B/ 2
B B2 AR PN ) — A AR AR 1A [ s P AR I
PEME IR HEh I, T — SR A
HEMA A AR, H g i 28 AR I A B ik

I B RIS PRI AT e DA A e e 9B i 2 P 0 ¥
BEA L HE S M s g SR R B O o (R R
TR, — Sk e A 1k 18] A B BE G A SRS B
1S SR [ A A . S U D R &I S N
1117 2% it 2 e R 1 PN RE A B i 2 BER S U
2, I A e R0 [ PR3 B AR AT ot S R A B
LMY TR R , TE R ARt 0 0 i B I
BB, — PTG PR BRI R HE A A e
AR )BT R G T A P N R
VAR $: i} aoib e 8

T f LA 8 FIE ORI, Y — ARG TR
(R AT 0 3 A I P o 988 9k 3 R ) L T 90 Bl i 2
WA, e 7 SR fEL R AN TR 3R N 114 24 MPa 72
A B 2 AH R AT Y 14 MPa /i 47

4 “HEEESEFNRAEFETAR

4.1 —HHEEEERRRNREHFEHE

BTN o G U AT o P e/ A7 N R %
b, R T SR 3G R G A0 He a7 b i i Bk Bk
TG e AR S Y A A A D AR AL 1Y BRI I
T AR RS P 25 1 I e oy R R B ik — 4%
TN I LT R [ & BRE SR 5 o0 AT 0 LT 15
I EE A R i 4. i Matlab 221 1 34!
VeI It i 2R 3 PumpLinx 5 B M 0 2L 9%
A3 e 4, X LRI an ] 10 (/T 11 iR o

160
140}
&
=]
20120
)
S
100+
80 . L . -
0.00 0.0 0.02 0.03  0.04
Bt [E /s
E10 —ZAMESEERRERTE
160}
140} Bl
&
=]
a 120
L)
B 100 ﬁﬁé
80

0 4b 8b 12|0 160 260 24IO 28IO 32IO 36I0
BTHRE/S
11 ZHIEAM A RERTE



it 2 24k 2026 £3 A

H154A £2M(Z %86 4) 49

— G N WG 1A AT A — SR ¥ 8] DR — A JE
W1, R00. 04 s, FLREYE IR I 1A 015 ECRE S O AE—
AT AR AL ER S 13 0K, 3302 R o /N D 5 15 HCh
13, k& I R R A — 1 Jl D A R A 13 1, 7
AR R e — A P SF ] DA/ B4 58 R A 6 e 2 T ) 5%
ARG oA KR A /NI e A, BT 5 — IR 3L
— IR

TR M AR R TR — G N RS R R
(/N e R — RSB, FLReds — 5 s 1 A ], 72
e liete— R R it A5 2R A BT A RS
B 2 D S R A/ S R I . 2
[ 9 5 M TE i A R 1 R AR T TR Y I, 2 de
Ko W BEE e T MSE T RASTEE T U 22 ad i 3
LB E T/ IMETE HLE SN, AT AR AL /N, SR
B, BEAS TFAR R o 25 I R 8] B 25 Jls & A 7 5/
PTG A, T e /N A I, HE 45 R, BEE HE
WAEIEZ 1E, HARA I B AR LA RIAE At o

TE—DTAIAA 43 568 43 A A 5 1A 6 2 A
XU T P 2 i B it i A0 FO e, T DL R
D5 EAT I A I it el 2 AP 44 i Y 2 e T
SR 2 Y RIS Y 2 109 P 2 0 R IR — 28 JF B
IR F R AL PR IR [ i 249 W B S — i, i A
s FS R AR B A RO ELPE S R IE AR R
PR 02K, T RE 25 SO IR BRI i it A B
Wi R 30 £ A 20 2201
4.2 XESPIREFEZWAR

X e B2 R R ks R W e AR I S RO —
PR/ INA RO R R ATIAR YR
e 525 JAE— € 00 B 235 B — /A AR KO
TR R R FE O DUR BT A BUR LA
TR Bk S A, S8 3 PR,

®3 _QHEESERRSMBEETHSH
S VNGE % M FEEL IR

1T — 10 14 12
L[y - 13 17 12
THIE = 14 18 12
iEpAL 13 17 10
=i 13 17 14
B 12 16 12
1Bt 14 18 14
174N 16 20 16

4.2.1 BH— —Fo =573 hkah Rtk o

TEI— = A G XU R B R
[ R 12, — G WG G145 8 S U A $6 55053 70 o 10
%13 15 14 4, NS AE /NG R A BOE B E O 4,
T8 AR A R TR AR ] — R S AR e
¥ AR R, RSB B B R BC L
T OL T /INR AR 1 B0 3G TR 52 6 25 i o Bk sl s e
P EAS RN 12 JroR . I Dk 3 BB A i ik 3h
FE 4 PR,

140t
™ A
E | SRS 1
& 100 F 122
R o e
33 713 Z14
0.005 0.010 10
60 BAl/s
0. 00 0.01 0. 02 0. 03 0. 04
B8] /s
E12 ERE— =M LEESSRAR
mERKh & E
Fa4 BER— M= _REESEEBIRER
mEKSNFENTREME
W EKHE /MR By Ui ik
¥ /Lemin' /L-mn' /L-mn' 31%%
10 130. 67 109.22 122.95 17.4
13 130.58 109. 54 122.97 17.1
14 130.47 110.03 122.96 16.6

HY L 12 FI3k 4 w0, Y3 R G A AE /M R AR
5 EOR RSO0, 340N 0 56 5502 W ARl /s
o ks, xR A S R 2 G 2 ) O 1 ik Bl %
FEH ZYRIE M R R UE , — RN A 5o
NV R 5 7 A T2 s R o Y T T A ) I T
A (EE R AU L KSR 0 AR/, fir A R
WU /N TR DL 3 R A S T i ik B R
AR
4.2.2 W w9 AR B kB BT oAt

T DA B — S N G B 1R e R D B
[l A 135 17, ZOWAE A 7 22 Bt 28093 51 ok
10 12 14 5@ o e it 7 58 Bk s il — o 5 )
FIS A R, AR SR AR, (7 A5 2]
WA R K a5 R AN 13 s, i ik
SEE A PR SRR S PR



AR I AR

50 W F4l% —BEAEEALR
1401
&
g
a
P~
pel
0. 00 0. .01 0.102 0. ‘03 0. (‘)4
B[] /s
E13 BEEZ.MIAEHN_HEEESEIRER
mERkEh & E

*5 BEZNMEN_EEESERAR
2Bk BE TR E Bk EhE

A EKE BE PHRE bk
B /L-min”'  /L-min”'  /L-min”' 3R/ %
10 130.92 104.75 122.85 21.3
12 130.58 109. 54 122.97 17.11
14 127.71 113.06 122.77 11.93

Hi [l 13 F03R 5 AN, Y38 R G A/ MR 5L
FH BN RIS 50T, 380 = O M 7 2
RS FEOGEE A A0 I Bk 3l Fm )y, 3 2
Ry Bt W BRI, B B ] P 2 5 W AT
% B A BCR IS 2, B R (8] 5% B R AR Ak
SEARRTEN , I HAR SR I 0 28 B AR Ak 7 s a] b A
HACH IR A RS A sk AR A i U S o3 HICRD
B, B A B T, NI BRI K Bl o, R e 4
TN A E R Fr 2 i i R B00] DA 3RS R 2
GARBE KR,

4.2.3 HEFN TN IR B bRk &2t ot

TE— N W5 14 e 58/ INA JE B0 — OB It
S BORRTR]  [m] e CAR /N 15 A6 1 R I B0y
A 12 14 16, N 1A 5614 5505 /N A 48 14 B0 2% 1 [ 8
h 4 RSB O T O A5 23 R 2
GRS S5 R E 14 FoR . ks EUE
LR PRSI 6 FR.

HY ] 14 5 6 A, 2938 52 G A n /N e 4R
TR {CIE Z )| 0 R R 9 I 3 W N+ 1 5|
SRyt B B A S R P 2 55 R 1) 2 B A
B 2, &0 A RSB B I 1 I Sl A B Ay S
TEA A B TP, BT RRAR 1 Bk sh 32, ik I 3 s
BA RN RS BOR: R B0 [R), A — 9% Nk & v
SR AN OB E AT e S A — A JRT I R HE v 8k
FHIE] i — 25 R AL WM AT A R] , ke e T

WA A A [R] 5 B0 5 3 3 e A A B i
LA LU , DRI 3 Hs 525 A /N A7 e 5
7 RSO AT A9 175 0 1 384 — 80U i A 2 i R4
A LA S AR e A2 5 AR T KSR

140f
135}
130f
T 125
5 120t
W 115}
®
110}
105}
100}
0.00 0,01 002 0.0 0. 04
Bt /s
B 14 ERx £\ R EE A ERE
TERIHLE

F6 BEAECH/N\H_EEESERR
i BBk BUE R E Rk &

MR ERORE B CPERE ek
WH /L-min™' /Lemin™" /L-min"' Bh1FE/%
12 129.386 114.72 122.54 11.96
14 126.462 118. 67 122.90 6.33
16 126.211 118.55 122.78 6.23

4.3 MEHABRERMITLLSH

WA S EO TR B 14+ 18 1 ZEnt
FACK 14 38 R 52 4 6T b L PN s FH PR OB 2
WHESZRE CBG R (B IMG5 14 48 5 ) 1y i
W CB R 5] (BRI MGG 585 77 i i PEBE, AR
PR 25 TF H AR R RT3 5, 5 37
CBG RFNHAEHAE 24 MPa G 1% J) T 1Y I & ik 8l %
254 10. 2% , TR CB R 3015 48 % R FRHA %
TRE Sh AR AME , 7 24 MPa 2% 1 1 T 6k sh R 45
H7E 8% ZeAy o ¥ A2 A 5 30 i XOGE SRk ik i
A LAFE R 46 R 07 T W ik it Dk s 2RI 51 6. 33%

TE R AR 4k, TE ST i CBGL &1 ( — 4
A AR ER AL ) & R AR S U S Tk 3 )
P, HAE 20 MPa T30 R S8R 7% 7245 it it ik 8
o X TR0 B A WAFAE A R T A A [a]
R, Tl 3RS f 32 30 10 7 58 2 15 Ty B R i 2
W ZAETR I RS

ot T i A SRS AR A5 B T AL B Y
Z Hr S5 5 15 21 AL 4548 S 5005 1 % 19
FEZEFAIAAAE B = k8l 3 (12.02% ) , T4 R 52 &
TR K AR, fE R X R e M R T Y



it Fm Pk 206 F3 A £154 %£2M(Z4864) 51
Yyt QRS S A5 il | v b B AR B 2% ) $R L B S %3k

T A R0 R R B 5 | A R Gk 5l I
i MBLAEARFE . [R] I AR S 1T i i) Ao 2 2 P
SRS A 2 A R R L A AR ZE (RLIA R HAE
REAFEAE, il T Z 2R m AR S A E = AT
3 I A2 2R T 1 — M i it, b 1 &3
Wi IR AR 1 ) 3 AR o

A X AT AR A S IR O G U e
SRR I R 2 18 A B A ik 1)
T3 AAER A T00 T 3 AR ik sh =%, 7 B
TEFLEAR R NG 00 T 4k S K s, oA — g (AR
Pt

5 #ig

AT G I 2 A R BT R R,
P B384 PumpLinx A6 37 8RR F0 T s 1
FErP I BRSTT T 0F5T, Zead 2 A A i s s
S 2 i P R s s i AR O Bk B R
(YRR FE B THALRE 123 Lo+ min ™' AF AR 35 8] 24
MPa {1 H A7, 3 HAT /N A Fe Rl A fif
FE TS St e PR O RE )

TE— /N RO R P A [R) A 1 DL
RO 3 1 A AR U R bk s R A R
BEREAR, Forb i e B0 14 I o K 2 F R AR A
11.93% , W3 /A A R0 — g2 5 BRI
KB FR L) AR AR 0. 3% ~0.5%

FE— G2/ N AR RO — R P 5O ) 1 DL
A5 A T K 2 AR R AR AR e X
O BT A ER S RO L3 R ik sl A B R
REAR, G it e By 16 I g bk 3 2 (R
6.23% . JE 0T O P FE R — R R A
FEARTR] 00N 3 B A2 45 2 (4 i ok sh = AR HLAE 37
A [ P 2 g B X

Xt — 2 A SR A1 AT ] 1A []
Pl D0 , Ao 2R I el 450 3 R ] e R — R
AN RS TR R [ R AR i
e H R I 08l Hs 0 I Sl AEL i AN TR i 17 24
MPa 72 A7 FEAR ZE AR R AR 1) 14 MPa

(1 ERX, M, B3, % TRYMIREL s RS e
FRZHALT]. WSO TS il TR ,2022(12) -1 -5.

[2 J %, skHa k. B e G 18 58 2 10 b I 52
[J]. EETYHLHK,2021(5) :69 ~74.

[ 3 R0  RR . HAIEHE A 58 JR 1 Ui B R 2 T S5 4
LT, S8 HLAE, 2008 (7) 47 —49.

[ 4 EEALIRE B0 AR, 55 JE TR G 5 OC R N
WS R A HF R RS BT ) ] 58,2019 (11)
125 - 129.

[ 5] CHAIH Q,YANG G L,WU G G,et al. Research on flow
characteristics of straight line conjugate internal meshing
gear pump[ J]. Processes,2020,8(3) :269.

[ 6 JRVPI, WRPHER  ATEH , 45 42 F 80T By J % 1) 2 il e
BAUSER [ 1] sl B4k ,2015(3) :57 - 61.

[ 7 TR A2 XUV i e 2 B i r e [0 ). R 5 <
71,2004(5) ;29 - 32.

[ 8 1Mk, Rl JRERER , 4. B BL0UE I = 22 i B e
W5E[J]. HLIK,2012(10) :68 - 70.

[ 9 JPMmag, 252, 5008, 5. XU I N WG G 4 fE R P RE AT
FELI ] AL T LR R A2 4R ( AR BF 2 R 2022
(6) :539 -543.

[10]4:58 B/ M. —Fh 2 n mh & it s W e it 505 5
[J]. FRAARHLAE,2016(1) ;49 -53.

(1L IAHEA B BH. XU R e i e i 6 e i [
gl R 2018 (11) ;147 — 150.

CI2 T AR R, 2225, A W A R (8T AE 1 I it
XM 2 TR L) ] 22 JH 2858 K24 22 4k, 2015
(6) :126 - 130.

(1B R, EEER, AT, & B NG5 R 1L sh
HA BRI ] AL, 2017(2) 28 -31.

(14 ] BefEd R, st b oi , A5, RUREIER e A £ 15 ) ik sl
HIBEFELT]. ST R IS Hd AR ,2021(3) 83 - 88.

(15 ] Flgeege, R %7 , 2 /04F, S i TR R 5 I3k P 3 k20 A
LI PR 22 4l ( AR B2 ) , 2006, 25 (3) : 46 —
47,64,115.

(16 JFFRE, LR 4 MM, 45, JE T2 H bRist (e 5 1 1 )
BT AR ZERARDRSh A M A Bt [T ] TR i
15,2024 (2) ;160 - 167. TG 2t



0264 3 A v 15 % IL 22 Mar. 2026
15% %28 Journal of Bengbu University Vol. 15,No. 2

T EHREH B MILE G S ERH 5

FoN—"T R, SRR 40,8 W

(LZHIETRY WASHEETRSRE, 280 MR 2320012, ZROT TR N TR G, %80 MER 232001)

W E:ATHERENE(SEMC)E5REHZHREH A ALREFN G EET TS 25 R, 38 —F
EHHE L B(VMD) , fx & HALF Rk (WOA) 5/ ok B4 & (WTD) 48 45 &84 75 %, il id WOA 4L VMD &9 5 #%
BH G AERIT sSEMC 25 0 o R A AR RKMX RABEHE B AKX > ;5,88 WID xF /5 )5 69
SER—FERRE R EESF EmFE RA L RE IR T, AL N HE ) 3L E e T e, ATIR
8 WOA-VMD-WTD H ik RAX 2 F AL T sEMG 135 ¥ 64 Sk # , AR E5 @, FH#RAT 1.97dB, 5%
R RT, EWNIBRFRIRSA T, AR EATRILRE TR ZEH 5@, 7R R T IR 7 %,
KBRS R, T oBES M IBAE T R EE LR L ARG RER B FHRRE

FESFES TN, 7 X HRFRIRED : A X E S 2095 —297X(2026)02 - 0052 - 07

Research on Denoising of Electromyography Signals Based on
Variational Mode Decomposition Algorithm

LING Liuyi'** ,ZHAO Boyang” , WEI Liyu”,LIU Yiming’ , FENG Bin'"
(1. School of Electrical and Information Engineering, Anhui University of Science and Technology , Huainan,232001 , Anhui
2. School of Artificial Intelligence , Anhui University of Science and Technology , Huainan,232001 , Anhui)

Abstract : To address the issue of surface electromyography (sEMG) signal acquisition being easily affect-
ed by environmental factors,leading to collected EMG signals with much interference and high noise lev-
els, a method combining thevariational mode decomposition ( VMD ), whale optimization algorithm
(WOA) ,and wavelet threshold denoising (WTD) has been proposed in the paper. This method optimizes
the decomposition parameters of VMD using WOA to achieve optimal decomposition of sEMG signals.
Then, it selects effective components using the maximum correlation coefficient method. Finally, WTD is
applied to further remove noise from the selected components,and these components are superimposed to
obtain the final denoised EMG signal. Through comparative experiments with eight sets of data, the pro-
posed WOA-VMD-WTD algorithm not only significantly reduced the high-frequency noise in sEMG signals
but also achieved an average signal-to-noise ratio (SNR) improvement of 1. 97 dB. The experimental re-
sults show that in time-domain and frequency-domain analysis, as well as in SNR improvement and root
mean square error( RMSE) control, this algorithm outperforms other existing methods.

Key words :whale optimization algorithm ;variational mode decomposition ;electromyography signal ; wave-

let threshold denoising;correlation coefficient ;signal to noise ratio;mean square error
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Design and Implementation of an Autonomous Driving Vehicle Based on Raspberry Pi

HAO Zhiting
(School of Mechanical and Electrical Engineering, Anhui Vocational College of Electronics and
Information Technology , Bengbu,233030, Anhui)

Abstract ; It presented the design and implementation process of an autonomous driving small car based on
Raspberry Pi in the paper. It covers the entire workflow,from hardware selection and setup including the
integration of Raspberry Pi,sensors,and actuators to software architecture design,which employs PyTorch
for training models to achieve environmental perception and decision-making,and then it is further refined
through integration , testing and optimization. This research is intended to create an intelligent car with cer-
tain autonomous driving capabilities by combining the low-cost hardware platform Raspberry Pi with ad-
vanced software algorithms , providing a reference example for research and education in related fields and
promoting the exploration of autonomous driving technology applications in small-scale mobile platforms.

Key words : Raspberry Pi;autonomous driving;sensors; PyTorch framework
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& _ - f_mic_asr_offli Taunch htl + /wheeltec_robot/serial baud_rate: 115260
= e B View Seardh rermmal Help it Ve e * /wheeltec robot/usart port_name: /dev/wheeltec con...

Istarted roslaunch server http://192.168.6.160:35157/

NODES
/
amcl (amcl/amcl)
base to_camera (tf/static_transform_publisher)
base_to_gyro (tf/static_transform_publisher)
base_to_laser (tf/static_transform_publisher)
base_to link (tf/static_transform_publisher)
call_recognition (xf mic_asr_offline/call_recognition)
car_node_feedback (xf mic_asr_offline/car_node_feedback)
command_recognition (xf_mic_asr n"lme/cnmand recognition)
joint state publisher <)om! state publxsnernnmt state_publisher)
laser tracker (simple follower/laserTracker.py)
1sn10 (1sn16/1sn18)
map_server for test (map_server/map_server)
motion_control (xf mic asr_offline/motion_control)
move_base (move base/move base)
point_navigation (xf mic_asr_offline/point_navigation)
refresh mic (xf mic_asr_offlineg¢refresh mic)
robot pose ekf (robot pose ekf/fobot pose ekf)
robot_state publisher (robot state publisher/robot_state_publisher)

Edit View Terminal Tabs Hell

[CLEAR PARAMETERS
* /amcl/

PARAMETERS

* /A_position_x: 2.
* /A_position_y: 2.
* /A_positiol 18
* /B_position_x: 2.
* /B_position_y: -

+ /C_position z: 1.6 I
* /b_position %
* /b position

* ATty o | B J wheeltec robot (turn_on wheeltec_robot/wheeltec_robot_node)
* /E_position . = @0 - 2
* /1 orientat: 2 /bin/bash - —

### BEGIN INIT # BEGIN INIT

sleep 10 tep 18

gnome-terminal -- bash

-c “source /opt/ros/melodic/setup.bash;source /home/wheeltec/wheeltec. . t/vas)
xf_mic_asr offline base.launch* me-terminal -- bash -c “source /opt/ros

mic asr affline hase |aunch

B7 NERHERF B8 INEEB{TERF

setup.bash; source /home/wheeltec/wheeltec robot/devel
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EWN A EBEEHL (10 m) 30 29 96.7 8.2
A A F AR (20 m) 30 27 90.0 15.6
I S R (<50 em) 20 20 100.0 1.8
AR E U (AT 20 19 95.0 0.5
ACBARE U (£C5%) 20 18 90.0 0.6
BRI (L04T) 20 20 100.0 0.4
OGS (5 m 2R ) 15 14 93.3 12.3
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PAN Zhenghui
(Shanghai Great Wall Motor Technology Co. ,Ltd,200335, Shanghai)

Abstract ; Aiming at the performance degradation of vehicle touch control systems caused by complex e-
lectromagnetic interference ,a multi-level collaborative optimization design method was proposed. Through
systematic analysis of vehicle interference sources, coupling paths,and failure mechanisms,a collaborative
anti-interference architecture integrating hardware circuits, software algorithms, and mechanical structures
was constructed. Hardware optimizations include filtering,layout, and grounding strategies ; software incor-
porates adaptive filtering, dynamic threshold adjustment, and interference identification algorithms ; struc-
tural improvements involve shielding and wiring coordination. Closed-loop regulation enables cross-level
information interaction and parameter adaptation. Experimental results demonstrated that the proposed
method significantly enhances anti-interference performance, reducing the false touch rate to below
1. 5% ,limiting positioning error within + 1.5 mm,and stabilizing response delay within 20 ms +3 ms,
providing an effective solution for highly reliable vehicle touch systems.

Key words: vehicle touch control system;anti-interference design ; collaborative optimization ; electromag-

netic compatibility ;multi-level architecture ;closed-loop regulation
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~~~~~~ [+ brief A 5 AEMN B

+ Giparam raw_data: MAFERESHA

* fiparam data_length: $KIEKE

+ Oparam threshold-ptr: 1 LRIt A E R4

uint8_t TouchSignal Process (int16-t* raw_data, uintl6_t
data_length, float* threshold_ptr) {
static float baseline = 0.0f;  // #ARXLME
static float noise_level = 0.01f; // BFEXFAEt
float filtered_signal[data_length];
uint8_t touch_status = 0;
/1 HERRHATE (WSH%)
IMS_Filter (raw-data, filtered_signal, data_length);
/] LHAEHERGREAT
baseline = UpdateBaseline (f iltered_signal,
data_length, baseline);
noise_level = EstumteNmseLevel (filtered_signal,
data_length, baseline
/3. dl%&ﬁ&lﬂﬁ (ETRAKTEEL)
*threshold_ptr = baseline + 3. 0f * noise_level;// Biffi=
Y+ rREREE
114 FHRPH Gk
for (uintl6_t i = 0;i < data_length; i+) {
if (IsInterference (filtered_signal[i], baseline,
noise_level)) {
MarkAsNoise (1); // AFENEH K

continue;

}
ES E% L c
if (filtered_signal[i] > *threshold_ptr +
HYSTERESIS) {
touch_status = 1; // R
} else if (filtered_signal[i] < *threshold_ptr -
HYSTERESIS) {
touch-status = 0; // Ffd%

}
11 5. 7% RAlR S HnH Ak
if (touch_status = 1) {
if (CheckConsistency (filtered_signal,
data_length) = FALSE) {
touch_status = 2 // T, BH—FAHE

* Greturn uint8_t: MERA (0 BA#E; LANME 2RUTH) +

}

return touch_status;

_
[+ brief LMSF &R M Sk 53
* Gparam input: MAES
* fparam output: S
* Oparam len: E5KK */
void IMS_Filter (int16-t* input,float* output,uint16-t
len) {
const uint8_t filter_order = 10;
static float w[10] = [0) // 1@7&%§§&
float m = 0. 01f;
for (uintl6_t n = f11ter order, n < lemmH) {
float y = 0. 0f;
for (int8-t i = 0; i < filter_order;i+) {
y +=w[i] * input[n - i];

float error = input[n] - y;

/] EHRE

for @int8-t i = 0;i < filter-order;i+) {
wli] +=m * error * input[n - il;

}
: output[n] = y; // WRBEHH

}
[* Worief FFHM 5RAERTHIH &K
+ fiparam sample: % AURAHE
* fiparam baseline: YpA4:
* Oparam noise_level: " FAXF
* Oreturn bool: &N T3k +/
bool IsInterference (float sample, float baseline, float
noise_level) {
float diff = fabs (sample — baseline);
/] AL e R R R LR E ALY TH
if (@ff > 6. 0f * noise_level) {
return TRUE;

}
// A2 SRR (FEA %3, A )
retum FALSE;

B3 HERALZROREGRE]
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...... void SystemLevel-Collaboration(uint8-t emi-level,
uint8_t shield-status, FilterParams_t* filter_params) {
static uint8_-t prev_emi_level=0;
static uint32_t stability_counter=0;
/11 RREEEN S R &
if (shield-status == SHIBLD-GOOD) {
Il BRRFR R KRB E
if (emi-level > EMI_LEVEL_MEDIUM) {
filter-params->coefficient=
DEFAULT_COBFFICIENT - 5;// SR HEK
}
} else {
Il BREE TR/ ABREBERERE S E 4NN
filter-params->coefficient=
DEFAULT_COEFFICIENT + 10;
Enable_Aux_Filter (CUTOFF_FREQ-LOV);
Log-Shielding-Fault();

[l L ETTRESWHAER
if (emi-level > prev_emi-level) {
[l FHREAZS, RA¥EHH
Increase-Filter_Strength(filter_params);
stability_counter=0;
} else if (emi-level==prev.emi_level) {
stability-counter++;
Il TRRRE-RAT, RASHUNTERESNH
if (stability-counter>
STABILITY_THRESHOLD) {
Optimize-Filter-Params(filter-params,
emi-level);
}
Jelse(
/I THTR, B RARASH
Gradually_Recover-Params (filter_params);
stability-counter=0;
}
prev-emi_level=emi_level;
[+ dbrief BREZERARMEHK
« Dreturn uint8_t: BHRA (0: &3 1: BRIF) +/
uint8_t Check-Shield-Connection(void) {
[l BWERARE R AR EY
float resistance = Measure-Shield-Resistance();
if (resistance<
SHIELD_RESISTANCE_THRESHOLD) {

return SHIELD-GOOD;
} else {
return SHIELD_POOR;
}

Il 3. BB UHARE
if (Need-Hardware-Update(filter-params)) {
Update_-Hardware_-Filter(filter-params);
}
}
[+ dbrief BFEEFERABWEHK
+ Dreturn vint8-t: FRRA (0: k% L REF) ¢/
uint8-t Check-Shield-Connection(void) {
[l R REEE 2 Y
float resistance = Measure-Shield-Resistance();
if (resistance < SHIELD_RESISTANCE_THRESHOLD) {
return SHIELD_GOOD;
} else {
return SHIELD_POOR;
}
)

[+ dbrief WHKBRABEAEHK

* Oparam cutoff_freq: RIFERE */

void Enable_Aux_Filter (uintl6-t cutoff_freq) {
/| REGHBHRIESK
HW_Filter_-Config (AUX_.FILTER_ID, cutoff_freq,

FILTER-LOWPASS);
/] BRFXEHREABHRBES
GPI0-Set (AUX_-FILTER_EN_PIN, HIGH);

}

[« dbrief EHBHBSREHER

* Dparam params: WHESREHEK */

void Update_Hardware.-Filter (FilterParams-t* params) {
/] BRIW/SPIZFNEETHRRES K
12C_Write (FILTER_I2C-ADDR,

REG-COEFFICIENT, params->coefficient);
12C_Write (FILTER_I2C-ADDR,

REG_BANDWIDTH, params->bandwidth);
Il BESHEXK
12C_Write (FILTER-I2C_ADDR, REG_APPLY,

0x01);

B S BTSN 5 HRcEE

RE5S KA E MRV ZOREBRE
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Experimental Study on the Preparation and Properties of Coal Gangue Sand Mortar

LUAN Congqi* , WANG Jiale

(School of Resources and Civil Engineering,Suzhou University , Suzhou,234000 , Anhui ;
Anhui Key Laboratory of Mine Water Resource Utilization , Suzhou University , Suzhou,234000 , Anhui )

Abstract : This study investigated the effects of replacing natural river sand with coal gangue sand (CGS)
on the preparation of mortar. Three replacement strategies were evaluated ; overall replacement, single-size
replacement, and dual-size replacement, with a focus on fluidity, compressive strength, and flexural
strength. The results indicated that incorporating CGS generally reduced the fluidity , compressive strength ,
and flexural strength of mortar. Under overall replacement , all properties gradually declined as the replace-
ment ratio increased. In single-size replacement tests, the particle size range of 1. 18 —0. 6 mm showed the
most pronounced negative effect on fluidity ;2. 36 — 1. 18 mm had the greatest detrimental impact on flex-
ural strength;and 4. 75 —2. 36 mm most significantly lowered compressive strength. For dual-size replace-
ment, the combination of 1. 18 —0. 3 mm particle size has the greatest impact on fluidity ;In terms of com-
pressive strength,the combination of 4. 75 —2. 36 mm and 1. 18 — 0. 6 mm caused the greatest decrease at
7 days,while at 28 d, it is the combination of 1. 18 — 0.6 mm and less than 0. 15 mm;for the flexural
strength , the combination of the greatest impact is 1. 18 —0. 6 mm and less than 0. 15 mm.

Key words: coal gangue sand ; cement mortar; particle size range ;mechanical properties;fine aggregate
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 E AT LSRR RS W HORS B4k % IR K PR, AR SR T B Y FRP (4 4538 3% £ & M4, Fi-
ber Reinforced Polymer) — /KA RE L - REFMN T =R EEAELE L EHTRER T H F L, %36
ASEAL AT H R RIE, F R LA S R RE RIS, 45 R R I, K3 L FRP & 2R 6 bk B 2L 4 R 4mk
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KEEWR BN FRP; REFW; P = W B A L4 E
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Study on Axial Compression Behavior of Flat Elliptical
Double-Skin Hollow Tube Short Columns

YANG Jingwei,SUN Junzu* ,TANG Zhiwei
(School of Hydraulic and Civil Engineering, Ludong University, Yantai, 264025 , Shandong)

Abstract ; In response to the frequent occurrences of flexural-shear failure and corrosion deterioration in
piers of maritime railway bridges, it proposed and investigated the mechanical properties of flat elliptical
FRP (Fiber Reinforced Polymer ) -seawater sea-sand concrete-stainless steel hollow double-skin tubular
stub columns under uniaxial compressive loading. Axial compression tests were conducted on 36 stub col-
umns to examine their failure modes, compressive strength,and ductility characteristics. The results indi-
cated that the ultimate failure state of all specimens was characterized by the brittle fracture of the FRP
tube in the hoop direction. The strength and ductility of the stub columns exhibited a hyperbolic variation
pattern with deformation development:a rapid initial increase followed by a subsequent slow growth. Based
on the experimental data,a modified formula for calculating the ultimate stress-strain of such columns un-
der axial compression was quantitatively proposed by introducing correction factors for the confinement
stiffness ratio and strain ratio,which consider the cross-sectional aspect ratio. The calculated values from
this formula show good agreement with the experimental results. The proposed calculation method can be
used for assessing the mechanical performance of flat elliptical FRP-seawater sea-sand concrete-stainless
steel hollow double-skin tubular columns under axial compression.

Key words: flat elliptical ; fiber reinforced polymer; stainless steel ; hollow double-walled pipe column;

monotonic axial compression
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Research on the Evolution Characteristics of Unfrozen Water Content in Rock
during Freezing and Thawing Based on Nuclear Magnetic Resonance

HUANG Fei,ZHANG Zihao, WANG Bin " , WANG Jinheng, GAO Ning
(School of Civil Engineering and Architecture , Anhui University of Science and Technology , Huainan,232001 , Anhui)

Abstract ; By means of low-frequency nuclear magnetic resonance technology ,the pore distribution of un-
frozen water in rocks during freeze-thaw cycles and the specific evolution law of unfrozen water content
with temperature changes were studied in the paper. The research results showed that the phase transfor-
mation process of unfrozen water in rocks during freeze-thaw can be divided into four stages :rapid freezing
stage , slow freezing stage , slow melting stage ,and rapid melting stage. The transverse semaphore of nuclear
magnetic resonance can show that during the freezing stage ,the pore water in the macropores and seconda-
ry pores was frozen first,followed by the pore water in the micropores,while during the melting stage ,the
increase of pore water begins with the micropores first. There is a significant lag phenomenon in the
freeze-thaw process of rocks, that is, at the same temperature, the content of unfrozen water during the
freezing process of rocks is significantly higher than that during the melting process.

Key words: T, spectrum ;unfrozen water content ;freeze-thaw cycles; pore structure ;nuclear magnetic res-

onance imaging
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Research on Drag Reduction Performance of Ship Coatings Based on
Experiments and CFD Simulation

SHI Wenke * ,QIAO Yinhu,LI Zhongfang , GOU Ruibin, CAO Bo
(School of Intelligent Manufacturing, Anhui Science and Technology University , Chuzhou,233100 , Anhui )

Abstract; To address the huge fuel consumption in the shipping industry,the drag reduction effectiveness
of graphene and CMP coatings as drag reduction hull coatings were evaluated in the paper. The research
was verified through a combination of 3D printed ship models, water trough traction experiments and CFD
simulation. The navigation resistance of coated and uncoated ship models within the speed range of 0.2-1.
0 m - s~' was experimentally measured ,and the flow field structure was analyzed using CFD. The results
show that both graphene and CMP coatings can achieve effective drag reduction. The drag reduction effect
of CMP coating is more stable,while the graphene coating has a significant advantage in a specific speed
range. This study demonstrates that surface coating technology is a key means to reduce ship resistance. A-
mong them, graphene coating shows great application potential , providing an important reference for the
development of a new generation of environmentally friendly and efficient hull coatings.

Key words : paint ; ship drag reduction ;traction experiment ;conventional marine paint

WRORHEFE AT T A SO, (LA S AR 1 809% 2 o AR R AE R
B, G A A L 2 BE— 2 TR ORI RS2 BT R RN EAR IR AT B
AR AR FEV IR Z —. W FR, 5 WK/ U TR R R R B
HARAT VAT EE , A2 3 a i Ll A MR I TH AR 5 1 XA ARATA T D BEL ) AL, R 2 26 3 K i AR
39% "o T S I BRI TR AORE B R SRR IAN ALK 3 1 PERE I S EAT T CFD 4y

YriE B #A:2025 - 12 - 03 # JEIIPE R A :

EEWME: THRAE LU ETE 5 T R 20 IR R 5 508 (Xj2024185 ) s 404 Tk F 5 BT #e s e b7 391 H 32 7
CFD {5 EL T H (JB24143) s {hRL 7 2% ) 202 B H7 A1 BA (2024 ¢xtd109)

TEZ B A3 (1996 - ), 5 s A, Bh L, i1, E - mail ;768294174 @ qq. com



100 X T4 L£F235 CFD # 4% 69A% A0k 2 & a4 48 5 &

BIsE s BRI R CFD $RBELL T DTC iy
AUAT I BRI S, R AT B A A A AT T
WFE MR LA IZ T CFD MRSy B AR,
XHREAAZK SN T P RE T A 5 5 R AT A 5, X
AR BETH T B AR O Ak . LML B 5 BEAY
FiE AL 5 RENHEEA A SR

#

1

B 1 2024 &7l AR HFEER

PR S TR B2 1 15 0 2 S Ot A BEL ) 5 T v
A W AE A 1A 2 T O RR AL 2 18 A 2 K T AR AR
AT S SRR R BRI AT o A, IR
ProeRR AL i 1 R R AR dE oA . HATRI T
i £ 45 CMP ( conventional marine paint ) 743 8} 4b
A5 Rk DB Ty o B CMP IR RS A H 4
J& VTR A FH oS4, CMP IR ER 46
B AFREHTZERES . T LR, B
P ARAT M 5 2 — o B A U DL s iR CMP Ik}
AR IR A

AT ETEVPAN 1 A5 5 CMP JRRME i 14
W2 R AA Sl g i B2 LA A A T B T Y
AR o A A EL A MUY B R KR T K
M O IR SERE B8 i AR i R I X R i
XGIAIEZ R G, WA REARREVERL T
HALPRAE T R R I RE U8 447 1 U2 It sh i Bk
P, R 232, I AT kg U2 ) SRR E AR R
R, ML SE T

SRR Z W S PRACR , 4545 S5 5 7 FLAR A
FBe, RGP T 3 MR 2 X A B Y s, 52
B seidsd 3D T EpAL A R AL AR AL, OF 22 B e i L
Gi—WEUR AR o AL SR 43 00 it 0 A SR TR RS
CMP ¥kt It 5 T0IR Z R AT 0 B S e /KA
HEAT Gl A G | R G LA — S A B, A
PLI AR IS 5 B I S A SN R AR B B o
Xof AN [] 8 T 25 A5 B g BEL 3 A8, 43 B 4% 2 1 s BEL
PERE , IR LA BT Bt — P Bk i 2 A Ll o

1 XWigEFSLWIZE

ANBIFGE SLI0 AR LA 12V 1B R AL,
T Arduino ] DAC6000 #% il gl  f &k 0 -5
N (W h A5 IS, 3D FTE A B | e ML 4% il 4
DL S FET LabVIEW JF & () SE B0 0 R 4R 4 o SE 00
TEURET , B S A e 2R 1 A A K TR, (G
IR B K2 2 mm,, Bl , 76 /KRS rf DIOAS ) 3
JE 75| =R A TR, VI 0.2 m - 57
F1.0m-s ', IFRI0.2 m - sk fa] B E S ik 4
B ST A EE 10 )k, LLUH R AL IR
2 I SO S T B M
1.1 IEAMEES

RIS Bt AR rh AR AT B HE K Bh T R A
O R EA T T AL S BT iR )2
TRBEI A =k VAR AE BT I RS R T e 254 o
SR T UG AT BB R YRR e MR TR RN T
] 5 27 WS, HEAE B AT I I B AR 4 L) 4R i B
FE . ZIT I ESEE T NACA0012 AN 3, il 4
B AR T 1o B AR T 0 B RGa
PRBAE AR 5| b A b AL ) B 1, A RO N 1]
. M EACRE A PLACRILRR) MBIZ 3D 4T
EPT S, BB A 20% 1) M B IR FE BT 45 48 o X451
PIEBAL B S, AT AR BB 5 2 07 7, B DR LT
FKIf o MFARNTR A — s fRAe, & B
LIRS B C A A TR B . SE % 2
AN, A& 2 B, o 2 AN ) 3 A SR
WIES S EALW A CMP J0RE, 1 SRR Tk B Uk
RHERT IR . A1 B IATR 2 R AL B 5 it Uk B AN A
VEMLFG 5 B, Vs 7 i fof FH 2R — P 6 7k 4 e ( PDMS)
VE R IR 2 ARG SR B 0, RR IR DS T S it v
2 i A7 SRR )Z

2 fREREISTYE

1.2 SLIgigTE

MERT SR W R AT 1R, 3Bk 1 A
(9IRSl TR, HAE L B2 TN BRI T IEE
1R IR Sl a7 18 S A LR B WA i S B
HLRERE S e, BER T RGLHETHH
JRHE b, IR HEAZE RN PR S8 . TR B AT iR 5



it 2 24k 2026 £3 A

55wl FFBCA TR SCR, B R A S | s Tl e
AR AW RS o AL A AT I 5 O
A AR R n] A R AR LA . A
A5 24 LabVIEW BYTHRALAHIE , 38 i ik 52
TATBERE IS s U S SRk (6 T 52
B, WOKIRARRS R RE , % 5255 0 m] 200, 7K —
SRR ARG ARG, SRR E A IR IS
TG REG MHERT 55, i PR UE A 5] 2 i 25 7K 1
VAT D A Rz 2y, KR 0 BE 22258 1 22 %
JeHLL AR BB 2. 95 mo fRRAR RS R L1 41
JCHE, XN BE A B S, T4 D6 RS 39 [l £ Ja
ot , ESCHG T AT LA SE B AT AR a2 B o B A S A A T
SR A BC B ANA 3 BT o

K;

B3 XKEEEREE

1.3 At REBEMHREILR

BEL 0 (i FH AR O 0 — 5 N A ;AR 2 Ty 1%
SR o A AR A R A — A T IR DAY B B
b BRI A T A B . AR SRR IR
LTS I — i, 5 AR B LI, 42 5 25K K, 15 TR
o KA 20 (Y BEL T3 155 i 2 b v A oL A9 R
AT TIE SR . I RA A TEE ALY AL
1.4 F5EEITE

PRI 5 R 5 B2 PR TS 2 T TR A AT AR
TURBAS A0 9 57 P8 RO S RO R BE . IR, A 2 5
MLV, BT E R 1 8.

®1 SERRSH

SR TR A
KB p/kg + m ™ 997
KB ST K w/Pa - s 0.00089

SR T V/m e s™ 109 =5.14m s

JREU AR L/ m 19.21
AR B L, /m 1.147

H154A £2M(Z %86 4) 101
FT b SRR U T
Vb _ Vm
VL, WL,

L
Vo=V, [/"=1.256
b

VLAYV, o I AL KR v A B R A2 5 |k
JE S R A2 S | R 0.2 m - s T 1.0 m
csTHRL0.2 mo- s T Ry E] B IR GG, AT AR [
BT . B REEECE AR KF#E A 1.0 m
s TUIEDL R IR EARAT A o Al AR B A
S R VB, PR S A SR [ A 3t sl P I
R UL _997 x1x1.147
- 0. 00089
FET AR B, L AT 0 TR AL R,
I L R, (er) TR BAR P X paniion :
R, L

=1.2849 x10°

m

Re(cr) X ransition
R.(cr) =5 x10° (BEF-FH )
X pansition = 0- 4463 m

T RO A6 B I B /N TR R A4 S B K RE , B
Ly R T %ypuniion 01X 7€ WA AE J] 4 378 1A Ak T 56
R RIS SR o
1.5 HAOFBRIBREMT

RSB IN 2R G A R E A R DA SRR ) A%
AT DR 2E , ADFFE R R HEAT 1 1135047
RCHERS RS ¢ 28 300 g BUBRAERL S o 2y , IF
PR 1E 2B AR (] A9 1 B R A ( RIL s 5 B die
SR [ AE TR ) o BT 2 Pt N T 2 5
2, D BRI KA R, B T UK EE R A
10 . B, S A 8N SR (E, O S
LR Y S BRARFREL AT 91 VH 434 , AT A5 i D00 5 )
PRifEe 25 0 I A5 B R, AS SEIR A AR UE R 25
0.4497% |
1.6 XBWHERSHH

Xf RS ZR AN 4 FIE S Frs. B4 iR
JERE S CMP 3% 2 A5 AN A 3 8 AT ik 79 BEL
A o TS D9 JoER IZ AT A s T SR AR AW
TE S EEAUAT I B BEL AR IR o e P AL AR BT 2
BHL 3 542 5 | R B AR FE , LG K 2 i R 15 A
Wi o Fh T I v BEL AR 2 e it 72 Ak K A
ezl , HORs 2 AR ps B ZSCR X A B an
6 fr7 o



102 X T4%

£ F 2% 5 CFD 4 4 6 45 A6 i £ e 4 45 51

2500

2000 -

1500 -

[y /N

— EREME
el —OPRENHE
500

02 04 06 08 1 12 L4

HEE /mes?
B4 THREMES CMP RAEMERE -HAOZE

2500
2000

1500

1000 _%V%EM
—ABIGRERR

A7 /N

500

06 08 1 12

#HFE/m.s?
BS5 TREMRESHERSEBEMRERERE -BENLKE

02 04

— P

02 ] 04 \0g o T 12 —EER
20
40
-0

HE/m.s?
BE6 FEEMES CMP REIRFEZIET L E

A8 & /oN

XS BH P RE Y 23 i 45 R 3R B, CMP Fil o 845 44
XA R D BEAT — e SR . FH & 6 AT ik 2 Flig
JETEFE R BB R DR BH AR B o B R, 4 CMP
WETE0.2583 —1.0002 m - s~ {15 B 7 [ P 0
B RRAE ARG ETE0.3508 -0.542 m + s
R FE X R RO BB AR . SR, CMP I B 2 B
s T HPRECOR SRR M T SR R R A
EF0.9131 m - s HPRIUE AL, HEF U0 R R
AT AT AT A

&1m-

R,-R
m == x100%

Horpem S BiREL AR 5 Ry g S o S 1A A — 5 3 BE LA T
I I 32 BT (V) 5 R DA 2R FH B Wt ) PO A R 7
AT R BB (V) 6

LR SR W R A SR U2 S B B Rk
BHA2 % 32.31% , Tl CMP 42 i B KB 2 Ny

20.93% . Z¢ BITHR, f1 880 TR )2 AR W 7E 0. 3508 -
0.542 m - s "B EETE RN DL A B 5 F 0. 9135 m
s EA RO AU BE P B CMP k2 R i AE
0.2583 = 1.0002 m - s~ (1315 [l P U BHL 28k 7% B A
PRI, 2R AT B8 0 A CMP X (AR A 2 1 AL B 28 2
Y SR B TA T AT, I 7 e g T T R i — 2
FETEH CMP U ek BE SR AR T IR . 5256
SEYLERA R B RE T T, CMP IR 2 25 A £ B
oA S 2 oM A . R AN, 7 SR 0 e I 45
A O B I AT R R T .

2 MR ABRTSH

T RPEAT CFD 3 A7 X 5230 AR 45 1 45 R BEA T
BoiiE o AT SRR A SIHEE (1 m - ™) FiF5 M
TGRSR TR Bl AL T 58 A R Y
fi iR Ao P, >R F K-epsilon Jii 3t 15 84 F 47 4
o TEERRLIMT R, WA AY JC IR J2 S0 3 T A AL B
T T PR JE M TR E T 0B 5 i T LAY I
A DX 11 2 A ASE 18 A T X TRl TR
RGBT A R B AU A X BRI Bl o A
AN T FR .

7 RATRESHHRKRTEE

FEBLSRAUTS T, o A 7 12 5 IR 3 3 Ok
ZREAR, I AR E LT AR A% R 7E
PR BRI 9% 30 30 e 3 DX, % G B 7 I A
3153 VISR 0T E , S A A9 B0 RSS2 2 mm,
PRI BT A9 B0 R 2 20 mm, Y 37 8 XY
P (S 5 385 D e K 100 mm (9550, P 8 [
AR A

gk

— —
B8 MEitRmTEE



it 2 24k 2026 £3 A

%15 &

F28( % %861 103

TE Fluent S) A 205, S0 A B B 22 1AL
VOF (volume of fluid) &%) WA AT Ty, 2%
Jas s MUK BRI R AR R o O 1R A A
AHIRARZS A IR, AT L2z il SR (ELZOR A A AT 1Y
(LN2Vig /e

K9 Dy Z AR L R AL, B P SR A AR )
&S S50 TR KL (WA 40 DL ERIX
S 2T U Y X3 K . 2 R Z A — il
JZ, BB S, YW 2 SORIK R 1l 2 i
JZRIR A AR s R 12 K-epsilon PISEAEAY, 10 5 2%
PR I A 0 S J2 S /K T 237 8 1Y
WIS AT B A . d T AT R
SEMAA ST E B A B T o A TR R Y
BMET T R TI R

B9 sHRREREE

10 2 0.4 m - s~ A AR 10 45 (8
AT, 1T AR Hh S s A PR 5 1) A 0 23 B e T 320
VAR B S PR Bl T A2 0 SR R T SR B TR
Tl , U A DAY Sk 30 ST e, 7 0 0 2 S
FZZ IS ZE TR A A 5 8 Dk
IR MR DI, T R AR I, T R
W%, FEAEFREPE T AT S 03 22 AT

10 0.4m-s " KBRERGEEXERZE

R E LA LT R SR MR B B 9 A AR a0 2R
AT TR AR AR 77 40 B 52 25 14 i 3L 9L 30 A% 1F,
R ABE S AT , 4 Rl Jeik ISl B 1 2=
FEAR KA A3l , 3T R AL

PRI , SR FHE T 6 [ 254 1 i 285 00 A R AU
Gyl LI e A 0 3l ey A, i AN S0 R e AL
V1 JEFEN 0.4 m - s (FHDBE A1 1 S5 (T 1A
A LU O B MR A R ) S E . R S A
H G AAT (5 i T ACRURE E 2, 3 205
SRR X 0 28 SN AR R TR R AL ol TR L T AR

FH i SR T W, 0 2

G
]

o

E11 0.4m- s ' {HRBEAMERZEERERSE

¥ CFD 43 b5 5 5 0 v J2 15 Y 1) BH 32 45k
FTHE MR UE (WL 12) o RBEO0.2 -0.4 m « s
PIBARLBE T, CFD 85 5T S2 36 504 647 T R 4R
Bk, SR, M R F 0.4 m - s A, CFD 3k 1%
(A BH T R Ak 5 S ) e B s A R 22 o X R AR B
) i 22 2 R AR R A g et 4 B P 7 £ ) 3 i 9 2 g
ERBINUE S & mid . SR, MK
AR AERE BT, 322 0% Tk 3 78 7K AR 0 BE B 30 T8 18 T
— BRI, BT KA 1 m, HEERE
B AR O BE 1 B 2 A, 3k 2 g i ik DX ] BB
BH DN A = A 52 e i . € CFD 3 AT, N BE
FE SR A R, PRI 0 DX AR TR s B 2 ) L
W B B T o SR, 72 5256 1 CFD 43 7
Hh BH T B 1 A8 A AR L, HL S35 21 i BH.
B SR TS 20 E B W) 0N R 52 55 45 1
A5 o BEA, A PR LR AT 5 M, A 58 %) B R
0.4 m s "WHEAT T I RMIGUE (WK 2) , B BAE
K R B, PRI AN AL B 5 T — YO A5 R 22 (3

AN B AT A R HE
3000

2500
2000 [

1500 f —CRDAME
1000 f B

500
0

LA /aN

0.I2 0.I4 0.I6 0..8 :Il 1:2
#E /mest
E 12 CFD /i 5L REE - HAO%KE

F2 FTRMEWIE

K HOTRSE BfE S WAECE Fookdd
WHC /mm R /A /A
1 200 - 442173 2358995
2 100 8.72 445641 2377392
3 20 3.23 605456 3269462
4 2 0.62 791418 4385065

(T4#5% 128 IM)



0264 3 A v 15 % IL 22 Mar. 2026
15% %28 Journal of Bengbu University Vol. 15,No. 2

EENXRHEZEEEENMEAEREZSX
Z g, FRK,ERE, K B, ke
(1 LI T RS MERSIEE A0, 280 WER 232001 ;2. bt gkt g R A0, bt 100020)

B OEONEEAN AN RIS FULAN A NG B SR EIRE TR IR AR,
MARERRENAGAER  —RERL BDBRETFRAETIR, L THAETR EE KR, @R A 9133.57
hm, A FAAERREARFHMEE SFETFRTHERSRK, FEETRP—RETK T FRERN
EHEpH AR BAE N AT  MBRE TR I G AEREE, FETR T FHEAAERIES N, AL TR
ALER B T A0 R 69 AR S T G A il B, b S LR AL A B R AR I IRAR T AR

KBIE: SR EREER ;AR ERTN; AL REREZS X

FE 4K S F323.211;528 SCRRFRIRAS: A XERHE 2095 -297X(2026)02 -0104 - 07

Suitability Assessment and Obstacle Factor Zoning for High-Standard Farmland Construction

LI Chuang',YU Yueyue’ , WANG Shengtao’ ,ZHANG Lei’*,ZHANG Shiwen""
(1. School of Earth and Environment, Anhui University of Science and Technology , Huainan,232001 , Anhui;
2. Beijing Cultivated Land Construction and Protection Center, 100020, Beijing)

Abstract; An evaluation system for the suitability of high-standard farmland construction was established
from four aspects :soil conditions,site conditions, infrastructure conditions and ecological landscape condi-
tions. The study area was classified into four levels of suitability ; highly suitable, generally suitable , mar-
ginally suitable ,and unsuitable. Among these, the highly suitable zone accounted for the largest propor-
tion, with an area of 9133.57 hm’. Based on the ecological niche theory and obstacle factor diagnosis
model , obstacle zoning under different suitability levels was conducted. In the highly suitable and generally
suitable zones, the primary obstacles are identified as soil pH and irrigation capacity. In the marginally
suitable zone ,the dominant obstacle is road distance. The unsuitable zone is primarily limited by road dis-
tance. Corresponding obstacle remediation directions and management measures were proposed based on
the degree of obstruction. It provides a scientific basis for site selection optimization and cultivated land
quality improvement.

Key words ; high-standard farmland construction ; ecological niche ; suitability ; constraint diagnostics ; ob-

stacle factor zoning
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Exploration and Effect Analysis of the Multi-dimensional Integration
Teaching Mode of Chemical Engineering Principles

LIU Muxin, QIN Yingyue ,SHI Chunjie,ZHAO Jianjun* , CHEN Hao
(School of Material and Chemical Engineering,Bengbu University , Bengbu,233030, Anhui)

Abstract: The challenges of diminishing practical application skills,lack of learning motivation,and inad-
equate independent learning capabilities among students in the instruction of chemical engineering princi-
ples at application-oriented undergraduate universities are examined in this paper. In response to these is-
sues, the interrelationship between practical application competence ,learning motivation ,and independent
learning capacity are explored. By introducing life cases and scientific research cases that embody knowl-
edge of chemical engineering principles,and utilizing online and offline hybrid blended teaching,a“ multi-
dimensional integration” pedagogical framework covering the integration of “life and teaching” “research
and teaching” and “online and offline” elements has been proposed. This pedagogical framework aims to
enhance students’ capabilities in addressing complex engineering problems, foster their enjoyment in ap-
plying acquired knowledge, stimulate their learning interest, and promote the concurrent advancement of
both practical application skills and independent learning capabilities. The model offers an innovative ap-
proach to cultivating application-oriented talents with a focus on innovation within the chemical engineer-
ing discipline at application-oriented undergraduate universities.

Key words; principles of chemical engineering; multi-dimensional integration ; teaching mode ; practice ;

autonomous learning
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Reform and Exploration of Teaching Based on Factory 10 and PLC Virtual Simulation

WANG Qiang' ,HUANG Yinghui’* ,CHEN Zhangbao' , WEI Lintong’

(1. School of Electronic and Electrical Engineering,Bengbu University , Bengbu,233030, Anhui;
2. School of Mathematics and Physics, Bengbu University , Bengbu,233030, Anhui;

3. School of Electronics and Information, Xi’ an Polytechnic University,Xi” an,710600 , Shaanxi)

Abstract ; Traditional PLC teaching has been challenged by high equipment costs, abstract instructional
scenarios ,and low levels of student engagement, hindering the cultivation of practical engineering skills
required in the era of intelligent manufacturing. In response, a “virtual-real integration, project-driven”
teaching model has been proposed, wherein the Factory 10 virtual simulation platform is integrated with
Siemens PLC hardware to construct a four-level progressive teaching system comprising “cognition-simula-
tion-practical operation-innovation” . Practical implementation has demonstrated that this model signifi-
cantly reduces experimental costs, broadens the scope of training in high-risk scenarios, and effectively
enhances students’ engineering literacy and innovative capabilities. This approach provides a replicable
paradigm for engineering education reform in local application-oriented undergraduate institutions.

Key words:PLC teaching; Factory input/output; virtual simulation ;engineering education reform
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Abstract ; In response to the problems of disconnection between theory and practice , insufficient technical
application and innovation abilities among students in supply chain management courses, it systematically
explores the enabling potential of artificial intelligence in optimizing teaching resources, supporting per-
sonalized learning , and strengthening practical teaching in the paper. A blended teaching model integrating
“three-stage ,multi-module ,and Al integration” is constructed ,covering three major stages : self-learning,
offline interaction and practice, and online expansion, incorporating multiple teaching modules such as
theoretical foundations, practical operations,technology applications,and innovation collaboration. Practice
has shown that this approach can effectively enhance students’ academic performance ,practical abilities,
and learning satisfaction, providing an operable implementation plan and reference for the intelligent
teaching reform of similar courses.
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