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Tab.1 Caragana korshinskii parameters mm
SH 1 bR 2%
lig- =1 1054 155
4 HZ 11.3 3.1
S FE 7 BE 96. 2 7.6

2% R AW FT 5% B B KRBT BOFe
5 E DN 1050 mm  F745 HAR O 11 mm - 74 5 FE R
96 mm , Xf A7 45 HEAT S5 1A HEAR

Fr 2R ML D) B 2R Ge vk 3 2 A0 [) [ 485 05 =X 1 1)
T2 B, e BOH AT 3 1 410 A7 IR 45 4 X 00 0
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Fig.2 Assembly diagram
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Tab.2 Impact parameter settings

214 Bl
W/ (Nemm ") 1573
IR R4 0.05
FHJE R %/ (N-semm 1) 0.1
ZE B IR /mm 10.0
IR 12 IR B 0.3
2y JEE 45 R 4R 0.1

2.3 ERRIEBERE

R FH B ORI J5 0 R AT 2R R AR . A7 2R B0
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bodies T Rigid to Flex 5 HUKE 7 26 FF 1 A= i 2 PE 1K
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Fig.3 Cutting component simulation diagram
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Tab.3 Coding of virtual test factors and levels

ESES

1

B a/mm JEJE b/mm 54 ¢/ (romin ")
-1.6818 316 1.74 995
-1 350 3 1200
0 400 5 1500
1 450 7 1 800
1.6818 484 8.26 2 005

x4 EBUAE R WM EETFRMIREER

Tab.4 Response surface design and experimental data of virtual test
B A B C F,/N F /N F./N P/kW
1 -1 -1 -1 4878 475 3515 2.98
2 -1 -1 1 6 898 398 3775 4.80
3 -1 1 -1 6530 523 6 490 5.49
4 -1 1 1 14 045 1019 10 811 13.75
5 1 -1 -1 6486 433 3513 6.33
6 1 -1 1 7397 403 3825 10. 34
7 1 1 -1 11 081 1 069 8 649 15.59
8 1 1 1 14 045 792 9729 26.29
9 -1.6818 0 0 6329 318 3396 2.27
10 1.6818 0 0 12721 811 7 848 24.25
11 0 -1.6818 0 6500 4308 3333 5.27
12 0 1.6818 0 13 487 222 8571 13.56
13 0 0 -1.6818 6582 125 3417 3.59
14 0 0 1.6818 17 233 221 14 369 30. 39
15 0 0 0 12152 137 7754 12.27
16 0 0 0 121 01 150 7 665 12.13
17 0 0 0 120 98 143 7724 12.22
18 0 0 0 121 38 136 7 690 12. 17
19 0 0 0 121 14 148 7711 12.20
20 0 0 0 120 96 139 7734 12.24

F_= —119 825 +470.03a +393. 35b +30. 95¢ -
0.49a” +3.06ba —278. 88b” —0. 047 ca +
1.57¢b —0.004 1¢° (9)
F =13448 -62.39a —381.30b - 0. 59¢ +
0.089a” +0.45ba +17.41b% —0. 006 lca +
0.068ch +0. 000 91¢ (10)
F. = —67743 +312.99a +1 019.37b +
0.76¢ —0.33a” +1.29ba - 193.20b° -
0.027ca +1.01¢h +0. 003 6¢ (11)
P =23.69 +0.007 7a —4.99b —0.051¢ —
0. 000 0644’ +0.017ba —0. 41b> +
0. 000 039¢a +0. 002 7cb +0. 000 013¢>  (12)
F 2y O) 8 AR YA S 0032 00, M )
AR T AOVE H RN TR, & W 247 55
ISR 7T A 1 B e o o Y B e A I R A A 7
FIEBAE 5 A 45 2 0] & AR AH XL B8 1) BE 4 07, D] Utk 4
N S VANY % SO S ) R R U - 7 K i A NS B

KRG W25 T 3 P WOR ML) &) R G 8E
AN R R AR Ay 26 P RERCR I

X % Wi L L A7 ) 17 T A AR DR 2R A0 A6 B, S
Pras R s Fis .

HIZE S A0, XEE AR F,R2 W R WY N
bca, 5 AR SONKG 560 1 35 s X AR F 52 0 R R
FUMFH a b e, UIFE]HE B E A2 0ROV A 560 55
FH X TAEbR A2 £ b e e, DI £
FIR) 5 T 5 e SR ) 000 Ay 0 8 5 X DR PR S i 2
UMRFF A ¢ va b, 4% K28 RON G 36 45 2. 25 o

I BT AT AR AL B2 (3 2 51 =X U 10 B 1 2
R 10 ~13.3 kW, BI7E 10 <P <13.3 &14°F,
2 BECF IR /ME B IR AL 14 J5% DU 32 A g . T 0
Hor b, 15 8 el B R 4B 405,12 (a)
5.15(b) \1533.01 (), BV IR 4% 5 =000 5038 1 5 AR
405. 12 mm JEF 5. 15 mm F%E 3 1 533. 01 r/min,
7 AR MSOAR AL 2 A% R B o o
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Tab.5 Response surface model factors effect test

fetr R AMBE VM

%5 F Pr>F

a 4 48 187976 12046994 6.26 0.008 6
F, b 4 98 734971 24683743 12.84 0.0006
¢ 4 84959009 21239752 11.05 0.0011
a 4 877 348 219 337 3.80 0.0395
F, b 4 388 342 97 086 1.68  0.2298
c 4 182 327 45582 0.79 0.5576
a 4 16 837327 4209332 1.37 0.3122
F, b 4 76505995 19126499 6.22 0.0089
¢ 4 49296 108 12324027 4.01 0.0342
a 4 370. 128 494 92.532124 6.92  0.0062
P b 4 269. 831027 67.457757 5.04 0.0174
¢ 4 401.200 969 100. 300242 7.50 0.004 6

4 IIEIXIE

T B UE RE AR DL A5 R K AN R A R
U0 0 B A B T AE Ll VG A K 24 B A 9 4GN —
1900E BUAF 45 AWML I, FF T 2013 4F 4 H 7E 1L
VU8 e EL AT 4% 3 AR W0 R AT RE LIS IE 56
4.1 RIFEREH

4GN — 1900 #IF7 557 #E WL HIHL £ 2 H AR S 4L
k6 firm .

F6 4GN-1900E BT £ FHPENETERRSHE
Tab.6 Main technical parameters of 4GN — 1900E

caragana harvester

EX HE
EEE EiVE i E =X
Bl 8l 11 /kW 58.9
ZEWE" T 2 4% =X 0 0 1
I FE &/ mm 1 600
P-4 5 £ /mm 2~10
YA / (km-h ™) 1~5

B0 R T R L R (R 50 m, K
Lem) 45 RCEE S m, K BE L mm) , b7 FF, 5079 B
% BRI
4.2 RBHE

10 3 AR AR SRR R BE LIRS F 2 m x 20 m g
Hy B, R Fl Box-Behnken i1, FH 6] 14 46 [ 26 /K °F 44
BT FR .

x7 HERBEZRKFRD
Tab.7 Coding of field test factors and levels

it ki
H#% a/mm JEE b/mm Ef e/ (remin ")
-1 350 3 1200
0 400 5 1500
1 450 7 1800

M [A] i, 36 Box-Behnken i1 & 545 B N3k 8
iR 454 8 PR I g 5 KR o8 U IE IR 36 L LA
Fr 2 BRI b 25 P REROCR B 18 A, 7 25 °F
FERCRI AN

N,
n=N x 100 % (13)

0
A N——20 m KJEN-FIERY 7 45 BEL
#8 MiEL 1 Box-Behnken & it F R 5% R
Tab.8 Field test Box-Behnken design and

experimental data

=N RS LE i B
Gty HAR a/mm R b/mm B e/ (vemin ') BOK /%
1 350 3 1500 68.5
2 350 7 1500 74.5
3 450 3 1500 69. 8
4 450 7 1500 75.5
5 400 3 1200 67. 1
6 400 3 1 800 72.3
7 400 7 1200 68.6
8 400 7 1 800 59.6
9 350 5 1200 70. 6
10 450 5 1200 68.3
11 350 5 1 800 70.9
12 450 5 1 800 64.7
13 400 5 1500 88.4
14 400 5 1500 88.7
15 400 5 1500 87.9

4.3 RWERDH
Xt H 0] {8 % Box-Behnken 1% 31 1 & 5 45 R b 47
M) 7 TG 43 AT, A5 B A7 4% 1 #8085 4% DR R (B A i)
[REI= R )
= -818.37 +2.41a +31.69b +0.47¢ -
0.002 9a° —0. 000 75ba —2.25b% -
0. 000 065¢ca — 0. 005 9¢b —0. 000 14> (14)
i P SAS B XF H TE] 2 96 45 SR HE A7 e . I 4
M, 25 R 9 iR .

RO WO R EAREE E AR

Tab.9 Variance analysis of field test results

M= AmE P 75 F Pr>F
a 4 203. 600256 50. 900064 3. 16 0. 1193
b 4 348. 987083 87. 246771 5. 42 0. 0461
c 4 632. 064776 158. 016194 9. 82 0. 0138

HIE O IR, B3R ¢ XA 4% 1 722805 B T i i
F L AERT R WOPHL A 2 800 50 e v L B R
DI S5 IR o b B3, H b IR XHE bR Y
S LE @ PZRIC, BIVREHIL A U1 360 418 85 19 )5 B8 X 7 2%
S T A2 R LU DI B A AR X R R R (R A
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(1) R UG BfFadar 17 2 V081 &R 4 i A 3
B AT, St ADAMS {075 570 B T 7 3005 1R
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B, 51 R GIE A AL
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PRk i s P T 2% 5 0 £ 3 22 1k
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TP P 2 T X 2% S R0 B 5 T 3 — B, 15 B A
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DIFIAR LR BN S mm, YIFI ey 1500 r/min [,
L YVEIES A A DRI D R 0 12,32 kW A7 2R O pL
4 1 2R fe g
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Dynamic Simulation of Disc Saw Cutter System of
Caragana Korshinskii Harvester

Qiu Shujin  Guo Yuming Zheng Decong
(College of Engineering and Technology, Shanxi Agriculiural University, Taigu 030801, China)

Abstract: The disc saw cutter system is one of the key components in caragana korshinskii harvester, and
determines the cutting quality of caragana korshinskii. We established a simplified model of the cutter
based on the parameters of each part of the disc saw cutter system, and built the cutting object caragana
korshinskii model combining with the caragana korshinskii parameters. These parameters were introduced
into dynamic analysis software ADAMS, and the cutting object was replaced as flexible body. The rigid-
flexible coupling dynamic analysis of caragana korshinskii was conducted while the cutting institution was
working. Considering the diameter, thickness and rotational speed of the disc saws as factors, the impact-
force of x ( direction of operation), y ( vertical upward), and z (horizontal to left direction) axes
between caragana plant and cutter were selected as the response function to represent the caragana cutting
efficiency. A virtual orthogonal test of three factors and three levels was performed on parameters, which
were related to the cutting efficiency and power. The response surface regression equation of each
indicator was obtained, and the validation and comparative analysis was performed by field experiment.
The result showed when the disc saw diameter was 400 mm, thickness was 5 mm and the rotational speed
was 1 500 r/min, the cutting power of one cutting component was 12. 32 kW, and the cutting efficiency
was the best. This study provided the design basis for selecting the parameters of caragana korshinskii
combine harvester.

Key words: Caragana korshinskii harvester Disc saw cutter Dynamic simulation Virtual prototype
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Partial Constrained Damping Design of Sensitive Plate for
Grain Loss Monitoring Sensor

Liang Zhenwei Li Yaoming Zhao Zhan Xu Lizhang Tang Zhong
(Key Laboratory of Modern Agricultural Equipment and Technology, Minisiry of Education,
Jiangsu University, Zhenjiang 212013, China)

Abstract; The relationship between response of grain impact sensitive plate in grain loss monitoring
sensor and damping ratio was theoretically analyzed, and the importance of damping design in sensitive
plate was pointed out. A method to increase the damping ratio of the system was proposed, which could
quickly attenuate harmonic vibration of sensitive plate by laying a constrained damping layer on sensitive
plate. Through grain collision response test on sensitive plate with different damping loss factor, optimal
material and structure of the sensitive plate were determined, and the modal analysis of the sensitive plate
was carried out though ANSYS software to find out the best location of constrained damping layer on
sensitive plate. Grain collision response test results showed that, the time of grain collision signal
waveform decayed to 1.5 V was shorten from 10 ms to about 3 ms before and after partial constrained
damping treatment, which proved that the detecting frequency of grain loss monitoring sensor was greatly
improved.

Key words: Combine harvester Grain loss sensor Sensitive plate Damping ratio Modal analysis



