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Mechanism Analysis and Test of Disturbance and Blockage Prevention
of Spiral Cone Centrifugal Fertilizer Apparatus
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(1. College of Engineering, Huazhong Agriculiural University, Wuhan 430070, China
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Abstract; Arch blocking is an important factor that affects the stability of fertilizer apparatus
performance. It is of great significance to analyze the mechanism of arching, anti-clogging and arch
breaking mechanism of the fertilizer discharge to improve the performance of the fertilizer discharge and
the quality of fertilizing. In order to further explore the mechanism of anti-clogging and arch breaking by
spiral cone centrifugal fertilizer apparatus and provide theoretical basis for later optimization, the
theoretical analysis and simulation tests of the designed spiral disturbance cone centrifugal centralized
chemical fertilizer apparatus were conducted to explore the mechanism of anti-clogging and arch breaking
by spiral cone centrifugal fertilizer apparatus. And the anti-clogging performance of the fertilizer apparatus
was further tested by high-speed photographic test and a bench test. The movement model of granular
fertilizers during the process of fertilizer removal by the designed spiral cone centrifugal fertilizer
apparatus was constructed and the mechanism of disturbance anti-clogging and arch breaking was
analyzed. The positive effects of spiral disturbing blades on anti-clogging and arch breaking and the
feasibility of fertilizer apparatus disturbance anti-clogging were clarified. By using the EDEM discrete
element simulation software, the effects of the fertilizer apparatus with and without the spiral disturbance
cup on the movement of the fertilizer were simulated. Spiral blades can provide rolling disturbance for the
granular fertilizer at the junction of the fertilizer box outlet and the fertilizer apparatus, at the same time,
increasing the downward movement speed of the granular fertilizer can prevent arching and clogging at this
location. The high-speed photographic test showed that the granular fertilizer at the junction of the
fertilizer box outlet and the fertilizer apparatus with a spiral disturbance cup was moved downward and in
the same direction as the speed of the cambered cone disk. The process of granular fertilizer movement
was smooth and there was no problem of fault falling. The granular fertilizer at the connection between the

WS B 2020 -01 -03 &[5 H Y. 2020 - 06 —08

HE&TH . BRELH AT HE (2016 YFD0200600 2016 YFD0200606 )

EE BT RIBER (1991—) , 5B 4 FEMF AR BE KB 5 EEDFSY, E-mail . 17863963882@ 163. com

BIEEE: THE(978—) B 8%, 1, FZ NI A =B R H AR 52 & 05T, E-mail ; kingbugl63@ 163. com



F12H

XUGEZR 45 ;BRSO s CHERE 8R4 S B MLER 20 BT 5 1t

45

fertilizer apparatus without a spiral disturbance cup and the fertilizer box outlet made a slow downward
movement, and the problem of fault falling during the movement of granular fertilizer. The bench test
showed that when the rotation speed of the cambered cone disk was the same, the coefficient of variation
of fertilizing amount stability of the spiral disturbance cup fertilizer apparatus was lower than that of the
non-spiral disturbance cup of the fertilizer apparatus, and the coefficient of variation of fertilizing amount
stability of two types of fertilizer apparatus was decreased with the increase of cambered cone disk rotating
speed. When the rotation speed of the cambered cone disk was low, the coefficient of fertilizing frequency
stability in the same row of the non-spiral disturbance cup fertilizer apparatus was lower than that of the
spiral disturbance cup of the fertilizer apparatus. With the increase of the rotating speed of the cambered
cone disk, the coefficient of fertilizing frequency stability in the same row of the fertilizer apparatus with
and without the spiral disturbance cup were increased. When the speed was the same, the coefficient of
fertilizing frequency stability in the same row of the spiral disturbance cup fertilizer apparatus was higher
than that of the non-spiral disturbance cup of the fertilizer apparatus. The coefficient of variation of
fertilizing amount stability of the spiral disturbance cup fertilizer apparatus was above 96% , the variation
curve of coefficient of variation of fertilizing amount stability was not more than 5. 57% , which can fully

meet the quality requirements for field discharge of fertilizer.
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0 35

e A it A 2 S R AR R IRt | Ao e el ThT R 5 G
R ZE T 20, R R R IR VR 3G 7= A R
FERE O R IE B S B AE T HEAE B AR
Wit NHENE 2P e A T , B PR HENE SR HENE Y 50 F
B, DTk BRI Y B A

AR it A e A% 0 25 1 s NEREA FH 22 2 R e
(e NS AT SRR S I 3= 1 i i etk il uv il
FIFR, A 85 B 4 /N 22 4% RV b ORI L 3k
FAREE M, BT T 2BF] - 24 BN ARG RS B
TREAEAIL . Az 20 465 A5 e it R 2 1) 28 45 5 HEAE
M ARG HATEER, I BT — 22 347 22 AR A it I8 1
I A R it A s o AR G, SR AR SR AT X AR R it A
MLVE MV I e /NG [a] 8, 1R 11 T —Fh 35 4k 7 &1 1)
AR R ENEIAHL, < EHEHE 2 RE A 5L B
Z AT 3950 43 BB kIR AY TE R AR LT
NAVEEN %1153 3o 3o 386 1 4% e 2 1R 06 BEAS ] 7
GEit e B A B 5T , dESr T BN R s K
JERIMIEIEFR . ANDRIT 26 W5 T 43l Sk (4 LA
TEARFN G PS5 14 %58 43 BOOKS BE ()52, A PR B 557
HF CFD — DEM #54 , WF5% T Zr Bl a8 S HO0 < &
J1 RGE L AR RHE SRR s B e T o0 e
AR S5, ZE A5 xR % SRR it A
ML A B AT 1 A= P AR I 05 B oA, 345 T
LE SRR RHR & S S BR S8, B
I, X 0RE A A AE HE L 25 PN (432 Bl 27 A5 Y i PR AE At
NS TR M v NERHE 3 TR BA T S B 4
HEBE LS ] RG> B 4 AT S 0F Y, R AR A L fi
DR A I 48 25 S HE b FE T 1l %) W 2% s it ) A8

KT e R X 3 A3 2 X 02 i

Mo IX SR /N R 2 /N A F AR A L
PLRA KRS HER IS e A5 ik HRAE
ST R AR HEACHEE 48 HAT S8 I i & e s 1al, 3
NEARH 2R 25 235 41 4 9 [ AT 2 2 o HIE AT 8 HE AL A RE
M R EPER E B R

S T I IR B BRI B O A CHEAE B
HEACPEREDEST 1 A6, HEAC 1k RE T A2 T 1) i S Jo
FOR, ELR BN HEAE 45 28 2 45 34 238 1 i i 5%
RGN St — AR HENL 25 SR EHIE 3 it B
SRR, AR SO FURL T L 7 32 e o A B 0 SCHERE 25
N iz B FEE AT BLE o A A0 XS, i
PRGN 5 450 1 — 2L 46 50 HEAL 25 9 3h B 3

PERE,
1 HEE=RE#H S TIERE

IS AR B O aCHEAR 28 E 2 il F SR IBEd
SR OB HER B A T e R SE 4Lk, 292k A ABS &
KM IR FTERSIAE, anl&l 1 i,

PEREPE S AIOF HE AR B 5% (K 1c) H SR BEH s AR
LGS AR 50 45 W A% O T A L K, S e Bl el v
Ly =40 mm v FHRIEHEAR R 5% T A FI\ B -
VT HA T B PUBE LI AME 62 mm (4% 56 mm MEFH
90 mm JEE 2. 5 mm FH5 0. 3 PBI T At A HELE pil 17 A4
B, St 8 AN IBUGE T 2450 0 A T ELAE DY BE S STUE AR
(] 385k — e e P i, R — B 4k i — 4 54
SRR B2 N B 28 58 1 il e i — JRDE 5 9
TEHERR £ L im B A mEA 8 N5 RmE vy =
12° 8 B O HEAR , TR HE R 5 SR RE

H() 2 <x$
)= Rg(RO x) (0\ Ro) (l)

tand(x - R,) (R, <x<R')



46 S A1 R = 4

2020 4

() MSEEERL

(b) HEHE 3%

——0 00 =] O L B b

-0

() SRTHEA ST S (A AR T 1]

I (a8 et Y

Fig. 1 Schematics of fertilizer apparatus structure
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Fig.2 Force analysis of fertilizer group against inner wall
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Fig.3 Force analysis of intermediate fertilizer group
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Fig.8 Velocity variation curves of granular fertilizer in x-axis direction
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Fig. 11 Analysis result of fertilizing frequency stability in the same row
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