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Optimization of Centrifugal Separating — Rethreshing — Cleaning
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Abstract: In order to improve the efficiency of separating, rethreshing and cleaning process of rice
stripper threshed materials, the laboratory experiments were carried out on the separating components of a
novel version of vertically centrifugal separating — rethreshing — cleaning apparatus that can recycle the
threshed materials invariably. With feeding speed and auger rotating speed as influencing factors,
separating rate, rethreshing rate and braking rate as experimental indexes, response surface models of
performance indexes and working parameters were obtained through quadratic orthogonal rotation center
combination experiments. By using the Design-Expert software, the interactions between each parameter
and the performance indexes were analyzed. It can be seen that the auger rotating speed had a greater
influence on the separating rate, the rethreshing rate and the breaking rate than the feeding speed. Multi-
objective optimization results showed that the optimum working parameters were as follows: the feeding
speed was 1. 226 kg/s and the auger rotating speed was 541. 4 r/min. The expected results of separating
rate, rethreshing rate and breaking rate were 90.4% , 66.1% and 0.77% , respectively, and the
verification experimental results were 89.4% , 65.2% and 0. 83% , respectively. The results showed that
the centrifugal separating — rethreshing — cleaning apparatus had the advantages of high processing
efficiency, small breaking rate and the ability to meet the handling requirements of threshed materials of
stripper combine harvester for paddy rice.
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LA~ B 2. &M 3 HmRM R 4 =fiirge 5. AL
6. WRTEN 7. 4ME 8. IR 9. AR LB 10. Kk AR
L HER T 12 fERAE 13RS EIE 14, Pikes 15 K
wE 16, A F

i

A

1.2 s

FET 8] 400 25 6 2 R B, 0 0 B A2 T 1B 2
B R WA R T S AR A N B A
P R AL M AR M 4 ) DR T L o A7 B P B
ST, X Fh P BRI AR A 2 o HE 5 1 HE S 0 2R AT
0T ol 257 e 2% 1) A R HE 1 BILAT , gl A 2 3 i R 2
Je AL O REHE I BT SR Y K FF R L T AR

[ o 122256 B ol R s MR A, O SR B S5 R
B R RBUN IS A RS ORI 2 B
T B3l 3 By T ARAT AR LR M i 35 A A
w1 TR 0 1 B O AL IR &, 2% Bt B 2R 80 5L B
BRE Tz fa] , T iz g JBE SO 2 R, PR T 3 30 s 1 4



573

PG 2 o B B AR L S o o 8 O R e 2 B fb 75

KL 2 Th i B AR AR SR AR , TR B T
B B R S AR E B0 o B B
B TARR AR 2 frs

TEFRRA

| OB e BitghE || i |
o /
AREER e [ HORA ] BER ]

!

P2 B0 o0 B B e T AR AR
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rethreshing — cleaning apparatus for threshed material
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Fig.3 Schematic drawing of experimental system
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Tab.3 Physical properties of experimental materials
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Fig.5 Response surface and contour maps of experiment
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