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Dynamic Simulation Analysis of the Ring Chain Transmission
System of the Armoured Face Conveyor

WANG Zhigao, LU Xuejun, ZHANG Yingyue
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: In order to analyze the dynamic behavior of the ring chain transmission system of the armoured face conveyor, its
simulation model was established based on the finite element rigid body method. The dynamic behavior of the ring chain
transmission system was simulated with Matlab/Simulink Package. The distribution of velocity, acceleration and tension on
the chain was analyzed under normal and chain stuck conditions. The preloading force of the chain transmission system was
also discussed. The results can provide some useful reference for the matching of comprehensive mechanized coal mining
equipment.
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HefLsh RGP BoCd i 5l , R id

S FUATLYR Bl A8 Aar (19 5 A, BT BT B 2 A

i e HAb sk S oCer 3l 5 8V sh sh 7 .
SA AR FIEE T i sE SoTE s 12 R R

Fpy = F = f,=m%, (2)

Rifts B F R -1 SRR £

5 WL s m, WA j SOCHSE PR &,
5 2R T O
B LR 2T 038 ST 2 i 5, Jish Jy
IR
{ﬂ+G;—E—ﬁﬂ§=Aé

3, (3)
Tw +(Ey _F:1+l _fw )Rw = JWHnH



c 62

X T T, 0Lk MU BT i 32 31 i 9K Sl
B R R, ALk HLRBEERE AR J. J, 00
ALK WU HIT I S 6. 6,,, 53 S AL
S WL WA 2R HOCHE SR IR E 5 /L f,, 7090
Bk PR XS WA A OCII BRI s F L F,

KFem m . m  m,  m,, . m, 53RN B ECR
JUHIEER TR 6. 60, . 6, . 6., ISk  HLE
Wi G 4 SR BT BB A EE S x, L x,, L X,
X, v Xy Xy, AP AN BEECR T RS | B L R
JE.
W LA o Jr R A R I =X

MX +CX +KX =F (5)
Ao M OREA BT B (SRR AL L SR Pk
86) AR TS ; € s A FRIT I BH e 41 R i BE
JeHERE; K A BT W EE LS R BEREE ; F o
BAPAITTITZ AN T AR AE s X X X 051K
A5 BT AT R R | 3PS R o R .

2 REMXBESHNHE

21 BEBANITE
FERLALL S 2505 FUAT , LR T 2 A [R] 22 Fh 1
HAE R AT K (6) A,
F,-F (v=0,F_ -F<f)
f=1/f =0.F -F=f) (6)
/ (v>0,x>0)
K FOZ Bt 50— A ool s b vy 5k g
F MiZHIC S Ja—A- B il S A iysk 15 f o
JLHEERE ST 5 f, M HOUBI BT
2.2 WENRHER
R T BREE SRR A B S, FE BRI A LA Bh
ZHTTRSEHE I — T ), BEARAETE I PER T ™
A — A . XPBE AR A T ) BEE Y, /N

. . . T
5 wa6n+l + (Cn+l +c, )ngzﬁ-l “ChXr —CX, (kn+1 + kn )Rw 6n+1 - kn+1xn+2 - knxn = EW _f‘w

AEHEAREEE H28% F4l

F,,, « B, HARRAITHrZ 21851 ).

ASCGERB AL S RGN N 2 n DE
AT, iE (D) 3 Q@) L G) 151 @) FroR
Mk pLEEL s RGBT 2.

1 . : . . T
Emthel +(q +6, )R8 —cx, —c, %, +(k +k, )R —kx, -k, x,, :Et_-fl

mx, +(c, +¢,)%, _ClRtél =% +(k +hy)x, kRO —kx, =—f,

mjx, +(c,+c, )%, —c, X, —¢,R.0,, +(k, +k,_)x,—k_x,  —kRSE,, =1,

(4)

Mm%t (cn+l tC )xn+2 - cn+lRw9n+l “CorXs T (kn+] + kn+2 )xn+2 - kn+1Rw9n+l - kn+2xn+3 = _.f;:+2

My, X, +(Cypy +C3,)%, —Cyp X, —C RO +(hy,  +hy, )%, =k, 0, =Ky RE == 1,

FERCRAYIR, 255 KA b Rl , 1 K-S B
ML T RE RN, WE(EEF 380K
23 RIERHEMERAMNHEE

TEFI AR ALFEL S RGMSEPR TR R, 24
JE— AR R TR — D EECLRE I, FHAREEA R IT
ANEZAHEAEH], BIPIEESATTIM 8, LI BE R T AR
B LR E R, BIAT LA (7) Stk iz 20,

k:{O (X, <x,) 7)
k (x>x,)

TEARARBE SR A S B, BVET— BT KT Ie
—FICHI LRSI, AR AT — SO B /N T fF—Fo0
AL, OB TE ) O AAAE 5 15 R 20 PR T .
RO I AAEAE N g B ) BH R AR s AP E R Uy
XUl B . QSRR — BT R T IS — BT
JE, BB E WU R A AR B 5 3 g . e A g
EHLIE R TAERE, kst Frybedl s Jodist sl iy
BRAR G T RE S IR EE R A AN IE B, A SCR
P i) BH S A R4 7 05 B3 #r , FH X (8) KAl b LA
PEPEST.

0 (x,<x,))
C:{c (x,>x,) (8)

3 HBTHRMAERSH

3.1 (FEEREYT

R T IOTERRSY, G T A SR E I, BDEE
BLIALE B C A S Al &, 5Tk R 26 (5 B8 Rk ik
x,=R6 ,x,=R6, , % =R6,, x,=R,0, . EBMH



2013 4£ 8 A

Falir, % BIBEREIEEL S RGBT EMT © 63

GERABA R A Y, —xl , V=X,
YA PR A5 A R
V = AV +BU
{y=CV+DU

s Vi=x, , Vy=x,, ",

)

:ﬂﬂMm%&mmmﬁiﬁ%mghﬁﬂ
TN, 7 FLRY A B A% 18 AR LR 4.

Bk SR 41 4 RGOSR KL C

BLFE 98 30 411
S UL )
A

E 4 $EEHRENSHEEBHIFERRE
Fig. 4 Data transfer flow of the simulation model of the
ring chain transmission system
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Fig. 5 Three-dimensional tension of the ring chain
transmission system starting at full load condition
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Fig. 6 Two-dimensional tension of the ring chain
transmission system starting at full load condition
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Fig. 7 Tension of the locked ring chain transmission system
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