Hk(E RN

20264F 45504 A5 1Y

Journal of Mechanical Transmission 87

REEHHEEEDRENNFEERSFETAR

Mrare ki o 4l
IR o7 HLHE TR 2= Be, M 411201)

WE. [A6] 4aikik TR E AL A EQRITIGRIZF-FAAL L P, KT SRR
N FRE, FLTREERMEBREHHHAFER, FRTIHAFHRHR, ARSKE THmE
B RGN TFRBERBEAE [Fk] FRRKEERNELZEH R LG EMNFERMEBTO
vy, AR LT EEMEET SO FHENR, WETHEZXI07TAWES A FER,; RAESE
ikt AR AT R, FATREEEMEBGDNFHENE, AR THEEOR L EEFE
B BRI A SR R T HrhE, [BR)] BRAY, B EEE . B EL S
JEER ., THBR Y MESEHRATALG A, REWEMEHDLANEDTFHAKE,

KEEIE: miEstEsh; FARAK;, RITAE; hhF; BEEM

FESES: THI32. 45 DOI:

0 35§

IR AR BE L S AP IR LR, Fik i e
R B gl SRR B R R ko
g B “KBar” BA, SEER T A A R
o NI, 3R R AR L S P AR A A
M TR MR, &ILARE Kk
a0 ARG BPIR L AR TR [BRR K S S i AL 2
TEAPRE DA —Ab Sy s RAESOIR 18] Y T 97 AL 5
LR IR S0 0 5 AR R A A A TR 1 e s etk
WL, AR MY A, ARSI RRE,

@p

(a) [ALCo BRI B (b) LA P
El1 KKK
Fig. 1 States of the “water ripple”

B 5 A2 2l ) 3 R 0 gl R R BRK B S R Y 2
TN o H T K B A Sl A i R R 45 ) A
2R, B AR O AR Pl BE 2 IR A o
POl , DA T A i 1 AR R 7 A B . R AR S
T 22 18] (4 PR 48 3 B ORI 2 i ) S B e 5, DA
FOKPLG ; BN, BERTEML S R

Wk HiBY . 2024-09-13 & HI . 2024-11-23

10. 16578/j. issn. 1004. 2539. 2026. 01. 011

Bo ARSIk 1284k, 2Dk s

R HEAL S W AT T Rk (0] A — B % 3 i
MRS, T REEE XA T TR ARG . X1 45
EE SR TAERE S, FET RecurDyn 857 T 7R FHE(L
B ZARB) 2B, B T IR TREA% s i PR ik
(), 32 A R Tk B TG T I O H it . K
FRUIHEST T ik B S 1R, e d Tk s AT
TR FERE M 3R o RAR B AR T, SRR -
R AN EEAILAL FIEE 4% S 1) HLA AT A R4 I B e A7 30
4o JIANG S SR IS T iAW I T AR SR (1 8 T
HEAL SR SIS ARTE, 193 7R BT AR T
RS HER S BA B E IR S5 . AR IISE 5]
PR i 26 B AR SR 1 5) R R 2l o 8K A5 I, A
ST R EAL S S B FE S S ELR, B 5T T
Wik L S SR . BN SR DR S £ 1) £ E
W T Rk 85 0 Z2 308800, 3 T A ShEESE 1Y fA
AR XA H ] Adams B X BEAL Bk
178 i 5o b, 48t 20008 R0W 2 5 2sE %
EERE RN EERNRZ . BRREFI T 5
AN 0 P B i 6 B R S e LA, FR B
AR A X 8 2% 7 AR R W R B U o T R e A
X A 15 B 1) BE 4G - 2R 0 8] B e ML AR AT T A
58, X HIE T, i R R S SR 22 A TR

HETH : WA ARSI A E AT H (2024118275) 5 WIFA A RBHFEE SR T AER =L 20 H (2024)12031) 5 RN RHE 1151

HAR I 531 H (JSGG20220831094400001 )

VRIS : BRSLEE, U3 19774 2L ITRBT AN , 1L, RIB LR oe e il s SRR 07 I A UL 3 I R G812 RIS

hnustchen@163.com,

SURE: BRaL B, SR I, 1 41 (R A i % s R e sl 0 A S SR VRIS [0 ). WLAA% 311, 2026, 50(1) :87-91.
CHEN Lifeng,ZHANG Junbo, XIAO Zhao. Dynamic modeling and characteristics research of low-speed and heavy-duty conveyor chain
transmission systems| J |. Journal of Mechanical Transmission,2026,50(1):87-91.




88 HARE =N

5550 %

FEHTI/IN T 28.923% ., A7 K"BFSE T AR R B4
4 2 BE 45 BN R EE P B G, I X RRIR A AT
T AT, R A PR S R RS O . e
B S R 1 T B A A R R R AT T 48
Br, SO et i, A RCE R T ik A 0 £
Frf, JFREE TR

HHr, XHEEshsh SR K2 %8 T
ARG B Z B RON S A TE SR R 52, &
X 0% 7 55 AT 2 ] 7 JBE 462 7 %o I A Ak ) 5 el LA
A5 i UL AR, T EE S T X AL Bl 3h 0 A R
AEERZW . M, AT 2RI =88,
FIHAE S S BOE S BEAE 3 107 H 3 A 8,
T JR A 31 7 T B 5 TS 452 DR BR0O0T fhg % e T A 1 2 v R
FRWTIE, Xk EEE s s A R L
1 $EEEssh hERBIREL
1.1 EAXEE

A LR L S RA MG RE A, RKPEE 2 R
B IREELEA , RTRRLAR An T R .

1) Wk ALEAL S R M RGhEE, HkEE A
FEAT X RGEAE o PRIk, AT AR B 5 L v — {0 1Y
B SRR R IR 4

2) WEFREXS SN MR EEL Bl , RHEEL 3 R G
AN KB 20 AT

3) Mk YRRk BL ) o0 AT o

}__A__

2 HiEHELETRERE

Fig.2 Schematic diagram of the conveyor chain structure
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Tab.1 Main parameters of the conveyor chain
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Fig.3 Dynamic model of the chain drive
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Fig. 4 Simplified dynamic model of chain links
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Fig. 5 Velocity variation of different chain nodes
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Fig. 6 Amplitude diagram of the chain nodes’ velocity fluctuation
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Fig. 7 Velocity variation at node 6 at different friction coefficients
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Dynamic modeling and characteristics research of low-speed and

heavy-duty conveyor chain transmission systems

CHEN Lifeng ZHANG Junbo XIAO Zhao
(School of Mechanical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: [Objective] To address the issues of crawling and poor motion stability in low-speed and heavy-duty conveyor

chain transmissions, a dynamic model of the above conveyor chain transmissions was established based on multi-body dynamic

theory, and the research on dynamic characteristics was carried out, aiming to provide guidance for enhancing the stability of

such conveyor chain transmission systems. [Methods] By considering the structural characteristics of low-speed and heavy-duty

conveyor chain transmission systems and the effects of conveying loads, the mechanical properties of the conveyor chain nodes

were simulated using Hooke’ s law, and a dynamic model with 107 degrees of freedom of the conveyor chain was constructed.

The modal superposition method was adopted to solve the dynamic model, the dynamic characteristics of the low-speed and

heavy-load conveyor chain were obtained, and the influence laws of the slack side sag and the tight side friction force of the

conveyor chain on the transmission speed variation were studied. [Results] The results show that reducing the slack side sag and

decreasing the friction coefficient between the conveyor and the guide rail can effectively reduce the occurrence of the crawling

phenomenon in conveyor chain transmission and improve the motion stability of the conveyor chain transmission systems.

Key words: Conveyor chain transmission; Stability; Crawling phenomenon; Dynamic; Modal superposition
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