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Design and Experiment of Corn Harvester Polygonal Vertical-rollers
Snapping Means
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Abstract; The grain bite wounds and grain bite off of corn harvester snapping means caused a serious
loss. Aiming at those existed problems, a polygonal vertical-rollers snapping means with simple structure,
good snapping effect and high reliability was designed. The mechanism of the vertical vibration snapping
broken was studied. And then the design methods of main structural parameters for polygonal vertical-
rollers snapping means were analyzed. Orthogonal design method was used for test design with influence
factors of the number of edges, snapping roll speed and snapping roll diameter. By orthogonal test, it can
be known that the factors affecting the quality of snapping in order of their importance were the number of
edges, snapping roll speed and snapping roll diameter. By orthogonal test, it can be known that the
optimum combination was snapping roll diameter of 7 ¢m, the number of edges of 8, snapping roll speed
of 950 r/min. Test under optimum combinations was carried out, and it was found that the grain broken
rate was 0. 13% , the grain loss rate was 0.28% , and the rate of broken stem was 0.53% . The grain
losses and damages were both far lower than the national standard. Under optimum conditions, validation
tests were done to determine the most appropriate size of the interior angle adjustment. The test result
showed that the resizing interior angle A was 16°, which was half of the maximum interior angle range of
adjustment, and under this conditions the harvesting quality was the best.
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Fig. 1  Schematic of traditional way of picking
ear snapping rolls
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Fig.2 Gap variation rule of hexagonal prism snapping rollers
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Fig.3 Schematic of polygonal vertical-rollers
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vertical-rollers snapping means
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Fig.5 Schematic of polygonal vertical-rollers
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Tab.2 Experimental factors and levels
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Tab.3 Test design scheme and results
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1 1 1 1 0.23 1. 06 4
2 1 2 2 0.21 0. 64 6
3 1 3 3 0.15 0. 81 5
4 1 4 4 0.53 1. 66 7
5 2 1 2 0.21 0.78 4
6 2 2 1 0.15 0.25 3
7 2 3 4 0.12 0.61 4
8 2 4 3 0.23 0.75 5
9 3 1 3 0.41 1.23 6
10 3 2 4 0.35 1.12 5
11 3 3 1 0.12 0.19 1
12 3 4 2 0.21 0.28 2
13 4 1 4 0.72 1.58 9
14 4 2 3 0.32 1.15 6
15 4 3 2 0.28 0.55 3
16 4 4 1 0.35 0.46 5
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Tab.5 Variance analysis result

. i 2% B2 B
R E AR . ) H Hi F
KW FA 3
A 0.117 3 5.707 *
N ) B 0.113 3 5.512 *
AR R E R
c 0.119 3 5. 805 *
W25 0.040 6
A 0.502 3 5.257 *
¥ R R B 0.791 3 8.283 *
KR c 1.524 3 15.958 s
w225 0.190 6
A 14. 688 3 5. 464 *
o B 13. 188 3 4.906 ®
EFTHT TR
c 24. 188 3 8.999 ®
1R 225 5.38 6

FnF, (3,6) =3.29,F, s (3,6) =4.76; #x Fy , (3,6) =
9.87,

057 Tl R B S K KT R M R SR ), KK

FF R0 % 2384 B S 35 55 ), ik e R 1) g o o X R



90 & A Bl B ¥ i

2017 4

oK SRR A opif R, 32 3 b i R OR R 23 7 A
IR TR FF R 8 7 14 155 0, DA T - 80 6 o 1 1 1O
TR RLAE A5 2 A HbORF R O SR AR 5 T R AR A
HAARERL /N, Y 5 H /N 25 5 7 A AN L i
PR e, B SRR AR T 00 o 0 R 1) e X 2R AT
AT BT 38 AR AT S 5 P 5 W, o 5 R R 2 K 1 348 o, =%
32 3] 04 4 R A T ) 003 8 o, 25 1 7 B e L B
ZIEIN AR A SN ORI, TR ORI

i L W 22 A0y 25 R 00 B s o L, 5 S A IR R
PRI 2% 0T 4 A ST St R 25 T BT 38 09 5 e S P Ak A
B, He EORFRL 3 2% | HiFF AL 358 2k 238 1 25 A1 7 7 %
BAR B BRI, 55 2% e 3] SE b TAERS A MEA R, o T #
HE AR AR E M, 405 4 5 U 72 R 950 v/ min, i
ZHfiE ABC B G AR RN 7 em |
BB 8 AH R ALy 950 o/ min  FEIZSEF T A
T TR ROFE BRI 4008 S 0. 13% 35 b oFF R 451 26 R hy
0.28% ZEFFIr B3 0.53% , 56 420 /& Bl K £ oK
WA 1 H AR SR
4.4 FAERNFHA

3 AL T 0 AT T R R A A TR S BRI i
P, HAH Z Ry o R R Y — 2 Bl:A = A, /2 =
90°/no R T B AEFRIE 43 BT 0 IE B M 33X L7 4 AR AR
HERT em BRHECH 8 4 FEH % R 950 r/min
B2 T XT3 MM A AT RE 5. T
I AT N n =8, W HL B P A =90°/8 =
16.25° A0 AT HL A hy 14° 15° 16° . 17° .18°, i 5 41
BRZRIAL, B4 IR EE 3 K, B EAPRLB R %
HFPRLAR R SR ZEFF TR I 45 R A 3% 6 PR .

x6 FRFAEANAMNREER

Tab.6 Results of interior angle adjustment
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14 0.21 0.32 1.68
15 0.18 0.30 1.23
16 0.14 0.18 0.52
17 0.17 0. 43 0.95
18 0.29 0. 65 1.76
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