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Vibration and impact analysis of buffer device of
vertical material feeding system in solid backfilling coal mining
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China University of Mining & Technology, Xuzhou, Jiangsu 221116, China; 2. School of Mines,
China University of Mining & Technology, Xuzhou, Jiangsu 221116, China)

Abstract Stability of the buffer device ensures the continuous solid materials feeding progress in
backfilling coal mining. This paper models the buffer device according to a typical design with FEM
software ABAQUS, then carries out modal analysis and frequency-response analysis under vertical ex-
citation, and analyzes the impact response under simulated working conditions in which the material
particles are represented by rigid balls. The buffer device’s resonance area under vertical excitation is
near the first natural frequency 4.8 Hz, and this indicates fluctuations of flow rate should be avoided
during the feeding progress. The response under simulated working condition shows that the buffer de-
vice can bear the impact load under feeding flow at a rate of 700 t/h, and the critical spots are the joints
of the key parts.
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Fig.1 Structural sketch of the buffer device
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Table 1 The first 10th natural frequencies of the buffer device
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Fig.4 Vertical displacement amplitude-frequency
response curve of the buffer device

] 4 Wb B A AR sl /MR 4.8 Hz L
KSR, A PRI CR R B prTIE 14.5,
M1 AT RZIAR RLR ST AR 1 B A, 3Lk
K DESEE R )™ BRI, DRI I 122388 e AE AR AT
X ORYP B N T ELA o VE R RN, Bk
ViR (B R AT e Az AR i o, BT LABORRAL
N ORRF S, AEBCRITRMET KB B, B
ARG, G A I R I sl .

3 HRINITIR T By e R 53 #

3.1 R R R

B T 00T phefima 4387 /8. ABAQUS/Explicit
PR SE 1o 2B A A BT A2 3 g A 78 )
LR R4 B = A AR g, R4 P s 1]
TR MRS A F ) /N R BE DRI 55, Tl 43 s [ e

DA SEPSRST, BT A AL A FRITRRL T R E
YrRUBRL P OR S, AR TORST IEE R, /D
BCR WAL . 455 S BBC R RLAR 25K
BKIMEAE h=50 mm, PAEROHZH AL, M
m=0.164 kg, ¥ 1)) =1,=1;;=0.0041 kg'm’. ¥
P38 42 Aok VR AR BT AT vl B HE DL A 4, ek 4
PERda stk D) JoEERR .

B RIBORHE (I RAT W REBURLAT B A DR
Wiri EJ7 HARA 500 mm (I (R BN, B
VT2 B T OUR B SR B AR 5 s NI P
Wi 7, R A B L3 2

R2 2 MU T O YRR A
Table 2 Material particles layout of the two

simulated working conditions
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Fig.5 Vertical displacement response curve
at the top point of the shield
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Fig. 6 Mises equivalent stress contour plot of key parts of the buffer device
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