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Design and Test of Cut-flow Type Oil Sunflower Threshing and
Screening Machine
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Abstract; Aiming at the problems of high impurity rate and high loss rate of oil sunflower seeds in oil
sunflower threshing production, a cut-flow oil sunflower threshing and screening machine was designed.
The dynamic model of the vibrating screen was established by using RecurDyn software, and the motion
law of the screen surface was analyzed with the center of mass point of the screen surface as the object.
The results showed that the movement of the vibrating screen was conducive to forward transportation and
dispersion of oil sunflower seeds, and it can effectively avoid the phenomenon of accumulation and
clogging. The value range of drum speed, feeding amount, and preset threshing gap were determined
through single factor test. Taking drum speed, feeding amount, and preset threshing gap as test factors,
oil sunflower seeds impurity rate and loss rate were evaluation indicators, the Box — Behnken test was
designed, and the Design-Expert 10. 0. 7 software was used to analyze the variance of the Box — Behnken
test results, and a regression model of evaluation indicators and test factors was established. In order to
reduce the impurity rate and loss rate of oil sunflower seeds, multi-objective optimization of the drum
speed, feeding amount, and preset threshing gap was carried out, and a better combination of working
parameters was obtained as follows: drum speed was 264 r/min, feeding amount was 1.9 kg/s, and the
preset threshing gap was 36 mm. The results of the threshing test showed that the impurity rate and loss
rate of oil sunflower seeds were 1.94% and 2.64% , respectively, which met the requirements of
threshing.
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Fig.1 Schematic of structure of cut-flow type oil
sunflower threshing and screening machine
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Tab.1 Main parameters of cut-flow type oil

sunflower threshing and screening machine
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screen and threshing gap adjustment mechanism
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Fig. 6 Dynamic model of vibrating screen
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Fig.7 Movement law of center of mass of screen surface
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Tab.2 Basic physical parameters of oil sunflower
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Fig.9 Influence of test factors on impurity rate and loss rate
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Tab.4 Box — Behnken test design and results

K55 A B c yi/% ¥/ %
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4 0 0 0 2.14 2.61
5 1 0 -1 3.62 2.45
6 0 0 0 2.07 2.43
7 -1 -1 0 2.07 4.31
8 0 -1 -1 3.13 1.55
9 0 0 0 1.93 2. 64
10 0 1 -1 3.26 2.06
11 1 -1 0 2.61 3.39
12 1 1 0 2.78 3.49
13 -1 0 1 1.45 4.69
14 1 0 1 2.52 3.89
15 -1 1 0 2.28 3.91

x5 QREXEOPREFTENN
Tab.5 Analysis of variance in regression model of

impurity rate

K FHA AW ¥or F P
kil 5.39 9 0. 60 26.03  0.0011*
A 1.02 1 1.02 44.09  0.0012"
B 0. 067 1 0. 067 2.89 0.1497
C 3.70 1 3.70 160. 64  <0.0001**
AB 0. 000 4 1 0.0004  0.017 0. 900 3
AC 0. 027 1 0. 027 1.18 0.3265
BC 0. 002 025 1 0.002 025 0.088 0.778 7
A? 0.27 1 0.27 11.62 0.0191"
B? 0.052 1 0.052 2.28 0.1917
c? 0.34 1 0.34 14.59 0.0124"
T2 0.12 5 0.023

1) 0. 092 3 0.031 2.69 0.2826
iz 0.023 2 0.011

Vo JORIR G (P <0.01), = FUR I i % (0.01 <P
<0.05), F .

HIZE S W0, R, [ A A R 4 (1] 22 S b 35 PR A 30
P=0.001 1,45 P =0.282 6, th i ZH R =
0.979 1, [al B &b =5, SR AUIIUAS (b 55, DR S8 A% 9%

x6 MAEMOPEEFTENN

Tab.6 Analysis of variance of loss rate regression model

b3 FOrA A B ¥ior F P
IR 12.51 9 1.39 28.29  0.0009 **
A 0. 40 1 0. 40 8.15 0.0356"
B 0.014 1 0.014 0.29 0.6110
C 8.72 1 8.72 177.30  <0.0001**
AB 0. 063 1 0. 063 1.27 0.3107
AC 0.33 1 0.33 6.73 0.0486"
BC 0. 036 1 0.036 0.73 0.4306
A? 2.40 1 2.40 48.83  0.0009 "
B? 0.62 1 0.62 12.55 0.0165"
c? 0.026 1 0.026 0.53 0.5005
bk 2% 0.25 5 0. 049

i) 0.22 3 0.073 5.68 0.1533
gz 0.026 2 0.013

M1, R R ARG B AT . AR S R O /)N
i3 6 B0 AT S PR OE R, [ R T ) AR S RN
6.28% , 3% Wiz il 5 %4 T 5 . 42 FH Design-Expert
B AE AT Box — Behnken iR 55 & 11, 2445 KT
4 R ELAT BT A BRI R [T IR R O
BE R 16,727 32 B R, [0 U= A5 760 AT 4 G- Ml 0 ) 5 24
o HIER S ATHL, XM BERERL S I R IS LA L C R
W AT CPON B B & KB CL
ACT AT, RGN E A B 5 SR & A R Z i) 2
A ZRAEL M FR, H AE HAE N 25 k7 RL & 24 %
SO AN L 2 T SRR e R 5 e R Z Y
oK Z e iz i T An 10 FROR .

F 1] 10a w] 1, 76 3206 PR 2% MR IX (1) P, Bl 4 R
(LEBE RPN SN NI B 3 R VA S Sl 1 |
EAINE RV SRS ORTHEAY I AR/ 05 N E SN
o PR AR ORI N i T AT R R B A R i
1) 28 ELAE FHGF I 25 K7 RL B 22 % 5% i 38/ HL A2 HAE
AN 2 R 10b 1], AE R 0 PR 2R BUCME X R P, T
B A SR R R A L1 N NI TR WA N E I s
UL T I 6T il 5 PR 5 i 23 1Y) 5 i) W) db KT VR R
TR VR AT B R 1k R ) B Y 52 ELAE R i 55 R
i e — s W H AR B 2.t & 10c 1]
T, TE 0 PR 3R MU DX T) P 0035 R (1] B 0T il 25k
L 2% Z 0 5 e B B O T RN RA A T R
R[] B ) 3 A FH T il 55 R 5 23 23 52 e /N HL A2
HERARE.

H R 6 Al N, R, [l 4 B RY 2 0] 22 5 0 25 M A 0
P=0.0009, 25 P=0.1533, )R T A R =
0.980 7, [m] A Y &g 35, R PLIUAS B 3, D oE R A
VT 1, R BZ R A B A G BE mo R, [R]E A AR Y AR



146

g } L

& 19 260

1T 230 lC
€5y " 15200, iﬁg&%”

(a) C=0

S RBONT.01% , R WK Kds ol 55 o R, [0] 15 B8 Y
ARG 20 17. 311, 3 W] R, (o] Y= R 70w A e 3t o )
TSP BRI R K 3R 6 AT, Il 28 A7 b4t 2k %
IFEI , C A" I 3, A AC By .35, S ) i 3%
P KBN N €. A° B A AC, IREHE AB 5k

e S e il

BRI %

350 : 4350
. N it ¢
i 15 ) 290 '13/74%35\/260 20 o
i, 17 230 el gy, 30 2305
s 15200 KL@*& gy 25 200, ﬁg\&ﬁv
R¢ k¢
(a) €C=0 (b) B=0

(b) B=0
B 10 3 35 b kL 2 2% 2 o il
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-l<A<l1 (11)
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A SR A i 2 B S R A Dy TR A e
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