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In modern industrial production, lifting machinery serves as the core equipment for material handling,
and its operational efficiency and safety are directly related to the continuity of production processes
and the safety of personnel and equipment. As a key component of lifting machinery, the dynamic
characteristics of lifting slings, especially the swinging problem, have long been an important factor
restricting the efficiency and safety of lifting operations. Although traditional mechanical anti-sway
methods have alleviated the swinging of lifting slings to some extent, they have drawbacks such as
complex adjustments and limited effectiveness. With the rapid development of electronic technology
and control theory, electronically controlled anti-sway functions for lifting slings have emerged,
providing a more efficient and flexible technical means to solve the problem of sling swinging. This
paper aims to comprehensively analyze the implementation principles, methods, and impact on lifting
operation efficiency of electronically controlled anti-sway functions for lifting slings, and to preview
their future development trends, providing a reference for research and practice in related fields.
electronically controlled lifting device; anti-sway function; efficiency impact; control
strategy

—. BEm ARSI

(—) BEINEEN TIERE

FLps i L BT 42 2 BE A oA T A 0 1 PR ) R e
W SRR 1 BB s IRAS,  DABCNEGE B MR . %A
GUEH R R . EHERI TV =R AL, b A
A, JLRISCBIpT AR, G LGS R m AL
IR, SASTSEIN R R R RS I R R AT
FEVE L BEIRSOMIOL B R Ik A o AR VI T 7 By ke g
A, BESR S TR 7 L ) A S AT 7, T o 2 PR U T
TR E R SS AL, XL LKA REAS mk il 1 AL
HIEh AR, NS p IR BUET ORI SEHIE . 1R

R EA: K (1988.12-) , %,

FOEFRAIERGN RN, AURAREEE IR, ER%k
BEROPERI ST RO B ARSI TS (I hindE
&) R RS, DRSS/ MR AR, 7 AR Sk
16 PID 6 RORIR] g sl . PID Bkl DAL, ]
SEORR U R T MAR G4 SR 2 1 T RE S AR R S B
DLEBI R ERISE, BT ERZAMNTOL MR 2]
BAMARARLMERSTRETT, ABW BIENERE R TI". HH
TN PATHUE B iR R 5 R, HnEdlasnots
PR ENABAT IS B ARS8 ATV s
s AR AR R S5 o A I 2 AL e i e
REEHI LR AN, T SCBUE AL FRslT; kA
BUWEA =R =R AR AT, RE RS T IR R 2R AU 155

Rk, A, TRF, AFEEAEDRERRLART BN R,

004 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



T R R 30 e A s o S LR 2 AR

(=) BEINEERISERETS =0

(1) BT isgh=f r FEE ]

JER BRSO R AR AR A R AE s R,
MBzh 22 RN A EARRIRA, IR B R EALAE T2
ORI IRIE o PUR: EBIRE RS, GG TR R bR Bk A
EHA G, RSN SO E RIS, sR. B
S, WHREDR, WRGUEFERE . Hoh, BRI HER I,
SERIZFRRI RN, AR PRI

(2) BETBEEhH]

JEUHL I AR S MUK A i B S i 250

ZIAWEZRZ, B R SC IR 2 A Zh R A5
AR N R SOR R R R, T AR B N A AT 4

RIS o OB R B AL, B AR SL PR
HZi s 24, EHTERZ LI, WPAMEaL, £
B S, MEAh, MM R I A BRI B A BT T4k A
J1 W G PR EEAR AT, R A T 1 TR i
FIRUMIEE VT G4, ASDRIATLIN 74 ) i 1 e, 75 B — 2 [ R [T
ZITRE,

(3) HET ML 145

S SIS E PN DE | B2 SR N E WA I e be (S R
MERESEHSHZ MR, G SHIN SRR,
ZMZPEHIRS 2 I B A2 AR LN, BTSSRk
P EHIR AR, A BB EENE RSN T I,
KSR R HEAh, MR L5 45 A BAA BRI A RE TS 1,
AR AR AR A B T (N5 e B TR R i) 28R
AR, IR ATae B E 4 Y, Ak, MLk fE
WAZRI WL Y GRRELZF R ZE 50,

(=) BRHEINAERISERRLL FAZEBIA

TESCRRR A, MBI R T A IS T & 1
o TERERLIEN A, BEAE/NERI ISR PR EARZ R
SR, XTRM 4220 mE, HRI 2 mTE s
W, eSS l, TTRESEUER IR, iR
sk PAR, SEEARAIRERIE, BIAREXTRERS, W
BRGTE LR, RS0k T RNE s R ks, 2565
R AL IR AR T, SCBE T RS EL AR (1 S I SRR B
o BRI, RS IE A e A (SIS I 7 B B
M REFAE, Pt AR A 32 T BT S S i S e 7
VAR HRENGEITAE (AR . I ) |, JHE I A 217
JRENRF T HERR S, (M EMZEHmE T PR SEcer:
MoEE, RENNOZ PR RER S RN R IR R R A
EAD, #RE AT DU DR 2] i B Ar s e s, b
TYEER AR Y RN, BT AR R, PR
FRIRFN G535 RSt 3 PRI, IAh, REMTI NIRRT
A BRI A, H2t TUE e et kgl i
i SR ML S T 2120%, AT T 21 15%,
LARHEE TR T2 30%:

—. BERXRAEEEN MRS 4 E

(—) BSfElthE

R MR R R D I B PEE, B TRE
TEd .

FLORFINAE T BB AR (A (B A R FE LA B8 Podith Se
BHETE, BT RESEIIE, A4S TR RIZF 8, 5
wmn, FESERE MR, CRA A EEE SRR E DR
M3, A5 /NFERR SN E GLATI (R, AT e SR A R AL
RA30%. YAV E]: BT MR E e, BEAR
AU A ] B B ERLA, kT R S AR T
B TR R . BRI, AR
T ELLE AR AN AL 1 LS DA/ I3 T AE FL A P 77
ARG, XTSRRI, AR DN & ek
W Ess Y, REIEGES . BEbR RGNS B T
AR SEOW VAL R WO, S TR e s A
Mo TERGINURBT T, B PEE n AE SR eHR Ik
WEAIR, W1 RE s e BB R g, X LA
WAGRE G, VR S R

() BRR4EFRLA

iz i LB RO AR i) I B, AT T IR A
RO RO, BARRBAERLU N LA : O mEPEE R R
TR U, 1K TSI A A6
AN IE TR, MR RS SEOR & &2 M1
SRERER AL, WirE AR PTER G, X — (A MR,
BN AAGHEIIEL, QlTRE&MRTIERTR, 450 AR
AN N 5 b A 2 a5 (A AR 447 T, b 1 44 I T A
S, (ERGNHURBHE T S, 4Ei A ST B L2 K )
A AR 25 LA/ NS IE RS R G, X—iR
BRI, HEAP A GUAT AT % TR A 1 H R R SR R i
o OUEEASIEHR I AR T A PRV FERNTE S, i —2 B
IRTHEAP AR, RGBT kT, M EMNIEES SRR
AT L T e, M7E R R G, X — A 3
filt, E PRI RERT T S 55 IR

(=) BFHELZEM

Pl Ze et A m R AN T B S N 22, i A
FiiEsgEE R D RIS, BRI TR e, A
PRFEBAELLUTILA T OFRRPIRHETE KR ™, i H AR I3
DBEAR T PVRHE RO AR B XU, AR T R RIR S 2
Ao QWD NG HERE, TEPR NIRRT H5E A R
HATAEA R B RS Z 8 FH X, (R T AR LS
T4, QRENANNEE) . EESWHIN, ok K kek
WA, HARBT R R SRR MY, R R s i S kA
TR RERE, B RS R A A SRR (1 7 S R B
71, SEAEGHURBTE I B DAL, B bR T T R
RN X

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 005



=. BEXRAREREARN SRR

(—) (e EES ARt EE

FRISES N AR PTR R GE “IREE” , HORG AT S
B RGN HIRCR . SRI0, FESERRM Y, ARG TTRER %
BB TH0. EFEZERIN, S AR AER AL,
N RPIXAFIEL, ATDORELA T . 36 mohE e L el i
Mt FEIRM M IR Ge Iy, PR R o T S i 7
dir, FERRORIHIE R R SRR AN T SRR e IR R 4Ry %
SRR N P I AR AT RO AN R, i ORI e E R 1
T N, RS LR SRR, R R B AR
FRRRAR I s SR TCASE . FESRHEER R M U A R R8T
LR IR, ARG LA SIS 5 I EES, o
RAGIIET BT,

(=) EHIEER RS

FERISIEER TR RSN R, R E R
REIPEHIR R, AT, BEAT Tl AL AN I B AR,
T RE R EEA WA RN . O T R AR, AT LLSREL
DU : SR MR Sk E IR R SRk AE A AR s b
HAAEAN i B AR, A SRS 24, LR I
AR

FIANE RS IRk WP REAE s LSy
3%, APERISEEHMT 2RI, s R g
PERISTR BN RIR UM R H S, S AR A 3
Pio FESERRRL R, RGURT LR ST CoU i s, H ok
PR G TR ST A T8

(=) REERSREHEE

RZEET R A SRR ENUER R S —i s, HESHARR
ge (MBI SRS, EREEERGE) ML LE,
SRTI, TN E R e AN B2 AR AT B A P T R AR 22 5,
FEARGERAGRANE R, T XA I, TRSREUAT
I HE S AR AR ERLEE ML FERGORI BB, [
SEGE— I FRRERTBE P, BRI R GE 2 (A e Jo4E et
ANEE Ao RARACEEA: P FAT AR R RS 2
AR S AL, R ARG RN I T R G
SR ERGERSET, NI TRm B 5, R

243t

FARGZRIMBR TR . e,

. BEXREBERANRRELRESE

(—) BEELLRR

SE NIRRT BOR, AR R Sok HAag T3
HIER BB B8] . R GTREMGAR I I SR AN S 2,
SR S HOSNE, SCHUE R IERIECR Y [N, RGE
REAEAS 3 FL S TR HE T RIS W AN T, SR A I e i P
FUFTALR, SEE R A AR E

(Z) &ERLRR

ARk, FAERTRE RGOS HARE AR R ST T R
SR, TP — AR ERI RS A B TS B R EA LAY A T
REMCFI AL, SRE TR RCERR A 1 MR, SRR R
R BB LS AR A AP R AR, SEE Rl fY A
TEFBIEANE REIL o

(Z) ECFIERICER

AT S B R BRI R, AL EAK I bR
WAL R T TR A R B I B S — HIRIERI LTS, mT AR
RARZGMB A HERAR, #ERSnEREmT gtk [
I, BT RS R ST AT R EANE R 23

(M) BRELLRE

B RN AW, ARk AR B BRI T4kt
WA IR RI STIEAR A REEOR, FEIRR S REREA
HERC, RIS IREERIFER . (RN, RO R R R it ra sy
BHARSATARRRINE &, SNSRI A FER I A R

R B IR BT TR E R i 2 et SRR,
IR L S ST R MR R, SR SRR AR e MR
P, PR A, A SR R T I REAL T
(EZHARM T G R REE R . 2 H LU, R GRS PR
Aok, AT HEORAEH I A R, R AR AR
e, SRpl s, MR SN RIISE AR, FEREEIHA
&, RIS ERETTE .

[11ZE< )2 , Alena Pevcheva. HiRUAT B oz Tzl R v (0. S iR =

2025, 21 (02): 73-81.

(21 E | R . AR RG0S BAA R IH  Er 2iXU (9 S0 R 28 R T S M43 (). BTV S 5e RS B4 L 2024, 14 (07): 99-101.
[31BAE |, 253k |, ok L 55 . BIIZE A S ST R AR GO ILA AT IV (D). Y5452 L 2024, (01): 30-36.

[4] B BORFEEEROLTEL PR F AR UL (J). FP T .2025(10): 20-22.

Bt Dty BRI | 5 . 2 e R i RIS SR RIAHRBIHT 1. 2025(19): 66-69.

(BRI ; Bttt . —FIBUHLAG s i L s v B2 A A B S 245 2025(13): 50-52.

[TVRIZR ATHHERTAIFRIER “—FeR A [BIEeRIR 50% | FRIEZ L] U] KREFFILEF 2025(02): 15.

1815t . A ST I B AR IO AT RTIIRT R G (1], 75 F15H) .2024(06): 57-59.
(9] 2=tk SERFEHLH AR RS . REZBHVUL 2007(09): 51-53.

[10] R7KW ; B ; SBebk . S i EUA LS AMD PiigseEiitiemss (J1. 93l . MIR515W7 .2007(03): 239-242+260.

006 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



