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Fig.l1 Schematic diagram of experiment plot planning and time
testing point distribution
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Table 2 Average data of tested time items

) 0~10 m fENLEE] 10~110 m VB ) P I hn e 8] He I (] FLYR A5 BRI 8]
MR 0-10 i 10-110 i AL Addi d and fer ti Singl i

Machinery type - .m operating -1 m operating Tumning time #/s : 1.r1g sefe and Transfer time ingle stop time
time #1¢/s time #100/S fertilizer time #,/s between plots #/s t/s
ZJ4g3t /K 7830 John Deere 7830 8.4 39 53.5 433 268 52
H4EE18 171 Valtra 171 9.2 42 57.8 408 232 58
) 504 Changfa 504 9.9 43 41.0 306 255 118
i 254 Huanghai 254 9.0 37 16.0 198 205 125

3.3.1 KRR Afe X T AL SiAE b i 8] ) B &

IR RIS IR, 4 A Ak A7 A (1) S Br Hb B T
FRKE, A 0.1~10 hm*, HibeK M
100~3 000 m &5 K481k . K Matlab 2012b X} & #F
BLA AR T ) ) FH 2R i bR 4% A2 1) 28 Ak A A T A4 4
Mo fKIEHATEER, FIF Sigmaplot 12.5 22 AN FIHEFIHLL
afifE Vi [ ) FH R B A A S LR I, Wl 2 Fow .

ST 2 AR, UMK — e R, BRI 2 E
b [) ) FH 2 i b B T AR ORI K M AR — s,
& 5 1) R P 2R B b B P 48 T 3G . s e 4R
b B ) 1 FH 26 i R S AR AR A R R A BN 5%, T R
SRR AN 0 AE 75 3 B4 ol b 2E A Ml s ) ) P %6
K INTE — e VO B B, BRGER K 38 B
Ko A BN 21— 5 BUE 5 AR L )R 26T
TR BT

2 BT BN T HLALE LI e R, %A ANE
BIEIEF A R R, Qi 2¢ AR, M4hERACS
0.1 hm?, 24 B FE 38 0 2] 800 m A , bk %2 B4 1.25 m,
T 254 FEFALARENLIESE A 1.3 m, MEEHEPLA TS
AN, SNV RIRI RN 0. Rk, H5E 55 254 #%
FHLEAE S AT 0.1 hm?. HAKE KT 800 m 1)
B AR . AL IR A 2R

HoF TR UL, 2 bR P48 hn 32 5 — U T,
B ER D HRRRE], IEFE CHFD s A
RETER—AMEALATRE CHbB A siEiR 2 ME
TR Mo miinAe) , XA ZHLAE TS VELE b e 461
TNk, FAifEME TR 2 0. Wl 2b, FEFLLL
Hh e s IR 77 =AM, MK EEIE 3] 1300 m B,
YEIql 171 HLALRILEAE LI R R SR IR B R 05 B 2¢ v,
HHM AR 7750, MK B IE F] 2 600 m i, 4E3E

5171 FEAHLLEL )R R IR A 0.
3.3.2 KRR M6 A ek 2

TR FRATLZE A4 b B 1) 1) FH 26 [ b B 2 A H TR 3 A
A B JER DR AT i E T o AR D) 5 i A A A ) fd, T
SN EESYIi ¢ e PR

bR A B ANAE 77 3T, SRR HLAAS 22 AR A A
FTREA TN FIARIEE O, tHHEA I (29)
FR

0, = Qf —n,9q; Q29

NG TR, LRI R 7830 AI4ESESE 171 HLLLME
Wb ERTE AR 10 hm?, KR 504 FI3EIE 254 HLALIE L
BRIEAA 5 hm?, DA RS 380 4 IR (0 w4 oL B 8 1)
IRFIAEE . K Matlab 2012b 55 5% WAL AE 2 K bt 1
B B AR A1 DA T AL B, R Sigmaplot 12.5 22
FUAS TR FRHLLL A B T A B 3 4 118 b P 0 B e 2%
PR 2R, Wl 3 B,

FHE 3 W, % AL 4 0 4 I 1) A M B s R o e
DA EL A HE TR 1 A8 A B o 5 R L 2H DA 2 4 i AE 7
B2 (7P [ D S O o = P B B T 2 e
B, A Kk E 5 b H K B TG 5% T R R B 0SSO
JE 5 A M B, 37 AL 2R 00 0 AE VR ORD in A B ) 3 4%
B B 55 40 Bl b b K RE 8 i 2 9% sh A4k, HL 9% W {H Bt
35 Hb B K B 1 498 i i 328 4, AH R AE 75 30K,
JIE VR 5 7 o A R S 1 3 Bl AR AH ] o 7E — U AR
TN ] e (A, i R R R AR R 2, R — O A
Je S B it P JE B /b, BVRH R 58 R A AR L T FR DN
T 5 ol AR T A/ S T AR 6 o JE VR B0ER 22, 3t 0F B 4% Fh
B2 7 0m FES V% B8R0 ) 4 A P A b 2 5 e K i A 1
B HH A AR AR



%5 W

ek e SRRHLALAL kN 1)) 2 5 Sk R DL R S50

25

IR ) ) %

I i) ) 5

I 1) ) FH 2
Time utilization rate

1 i) 1) 1] 2% Time utilization rate

- ( = >03~04 @mm>04~05 ©£3>0.5~06 ©£2>0.6~0.7 @==>0.7~0.8 @==>0.8-0.9

- >(0-0.] wm>(0]~02 ===>(02-03

209
3 =% 01
E & Eé %2321
£ - .= 0.
£ S e

2551 7K 7830 AESAE17] R 504
John Deere 7830 Valtra 171 a. 2R e Changfa 504

a. Adding fertilizer when box is empty

£os 803 i
0. £ 0. £0. £0.
507 ¥ 507 g A ¥ E07
0 =06 =206 WRELERS =L 0
0. =803 =805 NN AR =50
0’ pps 8‘% K= 04 NS K= 0
0. EE 03 EE g3 EE 0
3 =20 =z 8 105 "2 8
0. = £ 0 L =
& B =0 =

24 ith 7K 7830
John Deere 7830

4504
Changfa 504

1171
Valtra 1714y e iy ) e
b. Adding fertilizer at one side of plot

211t 7K 7830
John Deere 7830

Y Aetli171
Valtra 171
c¢. Adding fertilizer at two side of plot

B2 AP AL 1) A A R Rl S S TAUALAE
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Table 3 Suitable plot area and length for each seeder unit under different fertilizer adding modes
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Matching model and experiment of net working time utilization rate of
seeder unit with plot length and area

Qiao Jinyou', Shao Guanghui!, Li Rong®, Chen Haitao!, Wang Wenfu?, Li Wenhua®*, Zhu Shengjie’, Liu teng*
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China; 2. Heilongjiang Longmen Farm, Beian 164000,
China; 3. Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract: The mechanized seeding operation is an important part in modern agricultural production, and the net operating
time utilization rate of the seeder is an important indicator to impact the efficiency of seeder unit. According to machinery unit
application principle, the new term of seasonal net time utilization rate was determined in this paper, each consumed time
items of seeder unit was distinguished and relevant mathematic models were established based on mechanized seeding practice
and sufficient survey, such as net operating time, turning time and time of adding fertilizer and seeds and so on. Based on this,
three mathematical models of net operating time utilization rate of seeding machinery units were established according to
different adding fertilizer and seed ways. The experiment scheme was designed, which uses the method of multi-point
synchronous tracking measurement to test the time items in the seeding process without disturbing the normal seeding process.
Data of each time items of 4 typical seeding machinery units were obtained during the experiments. The statistic principle of
30 was used to distinguish and eliminate invalid experiment data. Based on the models established and effective tested data,
Matlab 2012b was used to analysis the net operating time utilization rate of the 4 seeding machinery units changing with plot
length and area under 3 different ways to add fertilizer and seed, the test results were expressed using Sigmaplot 12.5 software,
and th quantitative correspondence between the different typical seeding machinery units and suitable operating plot area and
length under the aimed net operating time utilization rate were determined. The results showed that when the aimed net
operating time utilization rate of seeding machinery units is greater than 0.6, the John Deere 7 830 unit is suitable for the plots
with areas no less than 6 hm” and the plot length is 1 200-1 400 m. The Valtra 171 unit is suitable for the plots with area no
less than 6 hm?” and the plot length is 1 000-1 200 m. The suitable plots for Changfa 504 unit are that area is no less than 1 hm?
and the plot length is 500-1 500 m. The plots with area no less than 0.3 hm® and the plot length is 200-1 500 m are suitable for
Huanghai 254 unit. The results can provide scientific accordance to select seeding machinery units for different plots.
Keywords: mechanization; models; seeder unit; net operating time utilization rate; plot conditions; adding ways of fertilizer
and seed



