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Experimental study and parameter analysis on buckwheat huller

CHEN Wei, DU Wenliang” s ZHENG Donghong, LIU Guangshuo

(College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract Aiming at the problems of low efficiency,high energy consumption and repeatedly rubbing of the buckwheat
huller, the main working parts of the huller were improved and the causes of the error of gap adjustment were analyzed.
Research on improving the milled rice rate and reducing the relative broken rice rate during the shelling were conducted.
Buckwheat’s particles size between 4.6 and 4.8 mm were selected as test material and the milled rice rate and
relative broken rice rate were taken as evaluation index. Main factors affecting shelling efficiency were shelling gap.
running speed of sand disk and gap circumferential error. The results showed that: When the shelling gap was nearly
5 mm, the milled rice rate was higher and relative broken rice rate was lower; With the increasing of sand-disc speed,
the relative broken rice rate was quadratic function gradually ascending, the best speed was 950 r/min. Orthogonal
experiment results showed that: The clearance of shelling circumferential error significantly affected the relative rate of
broken rice; The peeling clearance and speed of sand wheel affected the rice yield rate and reduced the relative rate of
broken rice. In conclusion, when the shelling gap was 4.8 mm, the running speed of sand-disc was 950 r/min and
circumferential gap to the error was less than or equal to 0. 05 mm, the milled rice rate reached 35.4% , the relative
broken rice rate was 5.8% ,and the milled rice rate was higher than the current level of production of buckwheat rice by
10% —25%.
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Fig. 1 Structure of buckwheat huller
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Fig. 2 Gaps of screw between adjustment wheel and cover
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Fig. 3 Comparison of huller’s structure improvement

before (a) and after (b)
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L, and L, are the length of buckwheat and buckwheat rice
respectively, mm.
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Fig.4  Size parameters of buckwheat (a) and buckwheat rice (b)
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Fig. 6 Relations husking gap with milled rice rate (a) and relative broken rice rate (b)
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Fig. 7 Relations sand disk speed with milled rice rate (a) and relative broken rice rate (b)
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Table 1

R 2 8 2 W 6 25 B 7 2 R, H ot oK OR Y B2
e N Sy« 340 76 0] > > 5% 2 ok = [ ot J] o 5% 25 5 Xof
AFXT R DK 28 1) 52 W WG Ay = A2 8% B o = 340 5 [ B =
T B & 1] 15 2%

Tr 2T R R R SE R B R 5 mm B X
KR AR B 2 2 A R K R A R ) s b 4
B AE 950 r/min BT T HOK SR B B2 G 3, X AR

SN H R R E R K

Factors and levels affecting the rate of rice

K Z Factor

I7kj:l A HIFE B/ mm B4/ (r/min)  C. [ U 141482 2% /mm
Husking gap Sand-disc speed Gap fluctuation
1 4.8 900 +0.05
2 5.0 950 +0. 20
3 5.2 1000 +0. 40
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Table 2 Result of orthogonal experiment affecting the rate of rice
P YR E= K Z /K The level of factor I FE B Test index
Test  ALHFNIB/mm B AR (/min) CRIBA % /mm K/ % HIXTTA /%6
number Husking gap Sand-disc speed Gap fluctuation Milled rice rate  Relative broken rice rate
1 1 1 1 31.7 4.3
2 1 2 2 36. 4 6.4
3 1 3 3 41.1 13.6
4 2 1 2 16. 3 5.4
5 2 2 3 17.2 4.8
6 2 3 1 21.5 10.4
7 3 1 3 4.9 3.1
8 3 2 1 7.1 5.4
9 3 3 2 7.8 8.5

R3 HREMENERBLBLE RSN

Table 3 Analysis the results of milled rice rate and relative broken rice rate
1ok # Milled rice rate XK 2 Relative broken rice rate
4317 I
A B C A B C
K, 108. 2 51.9 55.7 24.3 12.8 17.6
K, 55.0 60.7 62.8 20.6 16. 6 19.9
K; 19.8 70. 4 64.5 17.0 32.5 24.4
% 2% R Range 4.2 1.7 0.4 7.3 19.7 6.8
K 2 F K Primary and secondary factors A>B>C B>A>C
4 Optimal combination A\ B;C, B, A;C,
BIH)22F 75 Ml SS Sum of squares 1.320.4 57.1 14.5 8.9 72.8 7.9
H i & df Degree of freedom 2 2 2 2 2 2
7% M Mean squre error 660. 2 28.5 7.3 4.4 36.4 3.9
4t F F-statistics 496. 4 21.5 5.5 23.2 190. 5 20. 8
I Z M Significance * % * % % % *

TE:Fo.05(2,2)=19.00,F 01(2,2)=99.01; K; \ K2 K3 R HRTE 1.,2.3 7KF I (9L 50 F8 A7 A0
Note: Fo 05(2:2)=19.00,Fy 01 (2,2)=99.01;K,,K, and K3 are sum of test indexes on 1,2 and 3 level of different factors.
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