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(a) Meshing state of flat ring chain 1 and chain sprocket
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(b) Meshing state of vertical ring chain 2 and chain sprocket
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(c) Meshing state of flat ring chain 3 and chain sprocket
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Fig. 1 Meshing process of the ring chain and the chain sprocket
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Fig.2 Meshing force between the ring chain and the chain sprocket
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Tab.1 Actual working condition of the scraper conveyor

FEARZH Basic parameter {8 Value
BEFST IR 4% Sprocket pitch circle diameter d/mm 684
£ 4515 % Number of sprocket teeth 7
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Scraper conveyor transmission capacity Q/(t/h)
[ PR 1432 1733 B Chain speed o/ (m/s) 1.8
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Mass per unit length of the scraper chain ¢,/(kg/m) 140
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Laying angle of the scraper conveyor 8/(°)

T B EE YK Length of scraper chain L/m 300
YR TR RS P B R A 0.5

Resistance coefficient of material in the chute f| ’
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Scraper chain drag coefficient in the chute f, '
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Fig. 3 Comparison of the directrix line before and after wear
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(a) Finite element model of the ring chain
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(b) Stress analysis of the ring chain’s section
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Fig.4 Force analysis of the ring chain
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Fig. 5 Microelement stress analysis of the ring chain’s section
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Fig. 6 Outer profile curve of the chain ring before and after

deformation
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Fig.7 Tooth surface morphology of the chain socket before and after

wear
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Fig.8 Wear failure of the sprocket
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Tab.2 Wear depth measurement of sprockets

¥ W Depth iR Error  F Depth 1222 Error
Number b,/mm rate £ /% b,/mm rate £ ,/%
1 26.56 15.53 27.26 14.39
2 26.19 13.92 27.79 16.62
3 26.02 13.18 27.63 15.95
4 26.33 1453 27.01 13.34
5 27.05 17.66 27.88 17.00
6 25.78 12.14 26.85 12.67
7 26.41 14.88 27.26 14.39
8 26.72 16.22 27.67 16.11
9 26.24 14.14 26.83 12.59
10 25.94 12.83 27.21 14.18
11 26.33 1453 26.84 12.63
12 27.17 17.59 27.23 14.27
13 26.57 15.57 27.81 16.70
14 25.83 12.35 26.74 12.21
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Fig. 10 Influence of the material hardness on sprockets’ wear

amount
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Fig. 11 Influence of running speed of the ring chain on sprockets’

wear amount

5.3 HEHLTIES T 6E E R AR

FRAE 2 1 B AR A 25 LAY SEBR T, 2B AN [ 2
2, B} %) A A R O XoF ) B i 6 ML 6 S 46 1
S, AR 12 TR o 25 B, Bl Y0kl 7 1 R o
PR A RT3 o A e D 1A LA A TR P R R A
SBABE I . X TR P B R T AR A 3
Bl 6 AL 32 17 BE ) 30, 5 805 IR RS S R A0 BE
[F1] 82 e g 4S5 M0, S T ) 5 T S
5.4 EEALGHEIE AT R EIRA T

FR A 2 1, 20 BT 7 A [7]) B89 el 34 03 A T ) A A 32 AL
e ) B IE DL, N 13 B o 45 SRR, 2 AR
B 2 ALl AU A T AN W R, o e 0 T LA R A T



547 B T

FOM R AU A AR KR R IR 2R 43 A 99

FR B2 A B 20 I AR H o DRI T R AR K B S B
TAE b AR QR TIE 2 PR A9 2R 7 B3 LA K 4 1 1 L
AT RE IR T AR R AL B A A L DL B A
R PRI

e O - e
£ 18; Wear amount of the -
g transition surface (/)
g 177 — R
S 16t Wear amount of the _ -
B cylinder (h,) .-~
E 15} ‘
i
g@ 141
& 13+
12

400 500 600 700 800
Wk i) B K JE I B Mass per unit length of the material/(kg/m)
E12 #HMAGKERSENESERENHM
Fig. 12 Influence of the mass per unit length on sprockets’ wear
amount
24 - - I AR
Wear amount of the transition surface (/)

5| — R A .-
Wear amount of the cylinder (h,) _ -~ ~

FESS i Wear amount/mm
5

0 5 10 15 20 25
TR AIEALAH 5T/ Laying angle of the scraper conveyor/(®)

B 13 $HigifaxEsEREr 20

Fig. 13 Influence of the laying angle of scrapers on sprockets’ wear
amount
6 it

it LA R BT A T S8

1) AR 4 4 5 55 53 010 WG 5 4% Zh R L 7E Archard JB
PRSI R SRR b, 52 0 — bl P TR A B e
PR AT T vE . GRIRE , THEE S I (E A R AR
REETE 18% LI

2) B Bl TR R R A AR AR, R BB LT BT 9IR
TEARVUE Ay B4 5 RO B AR , HLS B B 32 ) B 7%
JE BB AR —2.

3 ) JH A R e B B A DR 2R 0 Hr R
PN 2 v g SRR U AN R p e TG R R DR S O R
BRI o FEORUERR AT 55 AT T, & BR RN EE E Y
ARRR) B A B A, AT DA AT RO B T B A
2% 3Lk (References)

(1] RE, MG 5T Adams f BT AR i LI FREEAL SRl o A
(1. HLA %3, 2022,46(12) : 137-141.

[6]

(7]

[10]

ZHU Feng, WANG Peng. Simulation analysis of ring chain drive of
heavy scraper conveyors based on Adams [J].
Mechanical Transmission,2022,46(12):137-141. (In Chinese)
iTAAE , PhBHE, et , % . A IR Sk ML PR aE A% 8 R e 8l )
SFATRBTFELT ). MU AR 74,2012,48(17) : 50-56.

HE Baiyan, SUN Yanghui, NIE Rui, et al.

Journal of

Dynamic behavior
analysis on the ring chain transmission system of an armoured face
conveyor[ J . Journal of Mechanical Engineering,2012,48(17) : 50-
56. (In Chinese)

BHHESCEG, EAER, 5 AR 26 B R4S B A WS R
[T]. HUAERIE ,2017,39(2) : 341-346.

MAO Jun, DONG Xianrui, BAI Yajing, et al. Research on gearing
characteristics of the scraper conveyor sprocket and chain hoop[J].
Journal of Mechanical Strength, 2017, 39 (2) : 341-346. (In
Chinese)

T, AR B, A WA R ML S HE PR 5 3 12 e [T,
BT, 2017,34(5) : 58-64.

XIE Miao, LI Cui, MAO Jun, et al. Contact dynamics of chain
transmission system of scraper conveyer [J]. Journal of Machine
Design,2017,34(5) :58-64. (In Chinese)

FWOF IR, S . R AR s AL I B R G £
WAHTLI ] LR, 2012,33(2) :42-45.

WANG Shuping, YANG Zhaojian, WANG Yiliang. Theoretical
analysis on meshing between round-link chains with sprocket for
heavy scraper conveyor[J]. Coal Mine Machinery,2012,33(2) :42-
45. (In Chinese)

FEWCE, IR, E 230 TR AR LR B RS I R R AR 2
e R D], PEPIR T, 2014,25(12) : 1586-1590.

WANG Shuping, YANG Zhaojian, WANG Xuewen. Relationship
between round link chain deformation and worn sprocket[] 1. China
Mechanical Engineering,2014,25(12) : 1586-1590. (In Chinese)
FWOT IR, A S0 WMk ALK S RE RS 4 S A
FiR0]. M54, 2014,39(1) : 166-171.

WANG Shuping, YANG Zhaojian, WANG Xuewen. Wear of
driving sprocket for scraper convoy and mechanical behaviors at
meshing progress[J]. Journal of China Coal Society,2014,39(1):
166-171. (In Chinese)

TR B . FIHAE ALK S EE A BB (1] s S AT,
2017,40(9):36-38.
WANG Zhenguo.
sprocket drive[J]. Coal and Chemical Industry, 2017,40(9) : 36-
38. (In Chinese)

EREIC . AR A 2 ALK Sl B R i s A 1) A 0 S Rt et
[T]. 5l 345 ,2023 (2):183-185.

WANG Kewen. Analysis and improvement of wear problem of

Study wear mechanism of scraper conveyor

chain socket of drive sprocket of scraper conveyor [J].
Equipment,2023 (2):183-185. (In Chinese)
(AR I ) o B BE s MR 0 R R N g
WFElT]. M E TR, 2023,42(17):70-73.

GAO Hongwei, SHANG Peng, WANG Peng. Analysis and

Mining

research on chain wheel wear and scraping card fault of mining



100 HL Ui

5k

53 2025 4%

[12]

[13]

scraper conveyor [J]. Value Engineering, 2023, 42 (17) : 70-73.
(In Chinese)

SRR, EMG . R A A K LB A R S bR [
MBI, 2023,44(11) : 151154,

GUO Jianjun, WANG Peng. Talking about scrapping and
maintenance standard for sprocket of mine scraper conveyor[J].
Coal Mine Machinery,2023,44(11):151-154. (In Chinese)
WL AR . AR NS AT B TSR AT LT ] SRR,
2009,30(1):3-5.

XU Guangming, YANG Weihong. Analysis of scraper conveyor
running resistance [J]. Coal Mine Machinery, 2009, 30 (1) : 3-5.
(In Chinese)

KA FERO, BN . W B 1A 48 1 2l AR G4 T fil 5 ) A

UMM EH AR (20 , 2021, 51(5) :1620-1627.
LIU Yongping, DONG Changbin, WEI Yongqiao. Analysis of
tooth surface contact and dynamic wear of elliptic gear
transmission system [J]. Journal of Jilin University (Engineering
and Technology Edition),2021,51(5):1620-1627. (In Chinese)
JANAKIRAMAN V, LI S, KAHRAMAN A. An investigation of
the impacts of contact parameters on wear coefficient[J]. Journal
of Tribology,2014,136(3) :031602.

JOHNSON K L. #fili Jy=#[M]. fR3l, 22761 XIS, 0%
JE AT B AFRCTT LA, 1992485,

JOHNSON K L. Contact mechanics [M]. XU Bingye, LUO
Xuefu, LIU Xinsheng, et al. Jr. Beijing: Higher Education Press,

1992:485. (In Chinese)

Modeling and influencing factor analysis of worn sprockets in mining

scraper conveyor

WANG Peng
(Shendong Coal Group Co., Ltd., CHN Energy Investment Group Co., Ltd., Yulin 719000, China)

Abstract: Sprocket chain ring drive system is the core component of scraper conveyors. The wear of sprocket chain

socket is one of the main fault of scraper conveyors. Started with the analysis of the meshing transmission characteristics of

the sprocket chain socket, constructed the Archard linear wear model, calculated the wear depth of the chain socket’ s linear

under working conditions, measured the wear depth of the actual wear sprocket, and verified the accuracy of the Archard linear

wear model. The deformation model of ring chain was constructed by finite element method, the shape change of chain socket

busbar was predicted, and the shape of sprocket tooth surface after wear was reconstructed according to the change of direction

and busbar. The influencing factors of chain socket wear were analyzed. The results show that increasing the hardness of

sprocket material, reducing the chain speed, the load and the laying angle can reduce the chain wear. This study provides a

basis for the study of the wear pattern of sprocket chain of scraper conveyors.

Key words: Wear of chain sockets; Meshing transmission characteristic; Archard linear wear model; Deformation model
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Corresponding author: WANG Peng, E-mail: 277055941@qq.com

Received: 2023-12-18 Revised: 2024-01-30



