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Abstract

The effects of the type of the snapping rolls of the harvester on harvesting performance are
significant. For the vertical corn harvester, the effects of the type of the snapping rolls on harvesting
performance were studied through orthogonal test, while the movement parameters of the interaction
were analyzed, to determine the optimal production conditions. The pattern and shape of snapping roll
on loss rate is significant; the roll of dome pattern under the conditions of 1 000 r/min can achieve the
best results. The influence of roll shape on power is significant; the roll of dome pattern under the
conditions of 900 r/min can achieve the lowest power consumption. The relationship between working
gap of snapping roll and loss rate is linear.
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Tab.1 Crop parameters

280 HfH
FEH i IUEAEE
HEA FERA ~ R
H AR R /em 197
EFFIEIAL B AE /em 30.78
SRR /em 69.77
FBE R AR G ) /mm 57.68
R /mm 286.8
FERL & IK /% 38.9~27.0
B KR /% 58.00~16.78
RAREKE /% 84.69~55.00
EFFEIKE /% 87.17~75.43
PREE /em 22.8 30.8 45.6

FEA (fE5E) kg hm ™2 17040 12600 8520
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Fig.1 Structure of corn harvest testing machine
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Tab.2 Factors and levers
PSS
K -
AR A 4R B /romin !
1 SRAESUAR 900
2 SFIRAE SR 1000
3 ISR 1100
4 B TH AL S5 1200
x3 ABHESE
Tab.3 Parameters of snapping roll
- SR OHRK Mikkem BEE MR
e /mm /mm /mm /mm JEAR
SRACBUR A, 82 350 6 152 T3
SRS A, 82 350 8 152 T
SFFEAELIIR Ay 82 350 8 152 SF5ETH
BT AL SO A, 82 350 8 152 5
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Tab.4 Test data and results

fEN SRR/ %
o A B (AXB)1 (AXB)2 (AXB)3
e 1 2 3
1 1 1 1 1 1 0.289 0.300 1.771
2 1 2 2 2 2 0.269 0.380 0.351
3 1 3 3 3 3 1.732 0.627 1.062
4 1 4 4 4 4 1.216 1.281 1.247
5 2 1 2 3 4 1.061 1.061 0.859
6 2 2 1 4 3 0.807 0.437 0.742
7 2 3 4 1 2 1.053 0.494 0.757
8 2 4 3 2 1 0.366 0.784 0.462
9 3 1 3 4 2 0.386 0.836 0.519
10 3 2 4 3 1 0.598 0.274 0.445
11 3 3 1 2 4 0.550 0.826 0.452
12 3 4 2 1 3 0.863 0.873 0.878
13 4 1 4 2 3 1.172 0.414 0.219
14 4 2 3 1 4 0.255 0.492 0.489
15 4 3 2 4 1 0.937 0.567 0.331
16 4 4 1 3 2 0.070 0.472 0.202
K, 10.524 8.887 6.918 8.514 7.124
K, 8.883 5.539 8.430 6.245 5.789
K; 7.500 9.388 8.010 8.463 9.826
K, 5.620 8.714 9.170 9.306 9.789
K 110.763 78.975 47.856 72.485 50.749
K 78.908 30.676 71.058 38.995 33.508
Ky 56.250 88.135 64.160 71.622 96.550
Ka 31.584 75.934 84.089 86.602 95.825
Q 23.125 22.810 22.264 22.475 23.053
S; 1.083 0.768 0.221 0.433 1.010
x5 BEREFESH
Tab.5 Variance analysis of loss rate
2 R ¥ i CEL: By i A F I G BHHE
Sa 1.083 3 0.361 3.264 Fo.05(3,32)=2.884 e
Sg 0.768 3 0.256 2.313 F.1(3,32)=2.260 LT
Sas 1.664 9 0.184 1.670 F.1(9,32)=1.828 Rip
S, 3.542 32 0.110
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Fig.2 Influence curve of roll shape and speed on the loss rate X \
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Tab.6 Test data and results

R TSI FE /W
A B (AXB)1 (AXB)2 (AXB)3
ha=2 1 2 3
1 1 1 1 1 1 4.16 4.63 5.01
2 1 2 2 2 2 5.30 5.19 5.74
3 1 3 3 3 3 6.32 6.12 6.94
4 1 4 4 4 4 7.64 7.49 6.44
5 2 1 2 3 4 5.87 5.22 4.04
6 2 2 1 4 3 4.50 4.33 4.60
7 2 3 4 1 2 5.00 3.91 5.43
8 2 4 3 2 1 3.88 4.18 5.67
9 3 1 3 4 2 5.50 5.93 4.53
10 3 2 4 3 1 5.36 5.18 7.02
11 3 3 1 2 4 5.59 6.62 4.65
12 3 4 2 1 3 4.93 6.47 6.99
13 4 1 4 2 3 3.96 3.67 3.94
14 4 2 3 1 4 4.16 4.50 5.00
15 4 3 2 4 1 3.42 5.71 3.00
16 4 4 1 3 2 3.42 3.66 4.41
K, 70.98 56.46 55.58 60.19 57.22
K, 56.63 60.88 61.88 58.39 58.02
K; 68.77 62.71 62.73 63.56 62.77
K, 48.85 65.18 65.04 63.09 67.22
K 5038.16 3187.70 3089.10 3622.80 3274.1
Ky 3206.96 3706.40 3829.10 3409.40 3366.3
K 4729.31 3932.50 3935.10 4039.90 3940.1
Ky 2386.32 4248.40 4230.20 3980.30 4518.5
Q; 1280.06 1256.30 1257.00 1254.40 1258.3
S; 27.193 3.387 4.091 1.501 5.384
RT DEFESH
Tab.7 Variance analysis of power consumption
255K Rl =05 ¥iJ5 F Ik S8 EME
Sa 27.193 3 9.064 15.186 Fo.01(3,32)=4.424 e
Sy 3.387 3 1.129 1.891 Fy.1(3,32)=2.260 NGE
Sa 10.976 9 1.219 2.043 F.1(9,32)=1.828 B
S. 19.084 32 0.596
HRERAD) XoF 48 b5 D) I FE B S W AR 82, FIAE 7
99% , H XA THFE MW I 25 P Ay (I THAE z° ——4
80 Ay CETAESD) VA5 CEFEAES) VA GBTELL) o iy o
@EE BOHBERE H) b h 3 RE R A R B g, e,
FO 3 BRI (0 0545 YT 2 B (900 x/min) | e
B,(1 000 r/min) . B5(1 100 r/min) . B, (1 200 r/min) o 3 /v min !
OA B IR IFAT R B3 , 7T {55 0 P BRGNP

90 % Fig.3 Influence curve of roll shape and speed on the power
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2.3 ERARITIEEBERT LKL
TR0 5 - T8 TOURR , Fie /N TAE R B R 105,
8.0 6.0 mm, 3 FHHHRFLH N 1100 r/min, JEHf
BERRFEN 2.7 m/s, HLas AT E HE 6 km/h, 55
KRy S B IIAFRL B KRR 27 % , 4% o0 B A i
3K, FRRIRES F oK 32 Bk IR AE R 8 iR,
T TAE MBS 3R 0 6 R &Kl 4 fr
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Tab.8 Test data of working gap
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Fig.4 Influence curve of working gap on the loss rate
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(1) SEERIY TR ICAA LA AR Fr) R R X 2 2 3
HIR IR SB35, Al {5 BE Sl 95 % , X 4t 25 R ma ik 45 Ik
7k RTRAE S - FEAE S0 - TAE S JEAES . il
AL RO R 2R )5 W 4 B 3 T AR BE 90 % , AR
T H:1000.1 200,900 F1 1100 r/min, TEIRL

1 0.3198 1.8169 0 2.1367
2 10.5 0.0400  0.5848 0 0.6249 JOE N, SRR AL o e A 4G =, R AL SR AE
3 0.0820  0.7250 0 0.807 1 FHAREEFCR 1000 r/min (41 F TAE.

i L1473 1082 9 LIS (2) AT SRR WM B . GRS 2 %
! LA e 0 TR e g I YT TR TRAE L P B P 5

8.0 0.0368  1.3066 0 1.3434
6 0.1456  0.5662 0 0.7118 TS IBEACSL o TS O DR FE bR g i AN 3, He
Ty 0.0889  0.8357 0 0.9246 PR F 4:900.1 000, 1 100 1 1 200 r/min; 5 %!
7 0.0777  0.7796 0 0.8573 I R A S 1) 5 TAE X DI R FR bR i M 48 . 35
6.0 0.0175 0.3844 0 0.4010 (3) DIV TR A AR ST T AR R B XS 41 2%
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