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Abstract

It is difficult to extend the conservation tillage in ridge-till areas nowadays, because of lack of no-
till planter, which can work on the permanent ridge stably with corn stubble, and have anti-blocking
ability and good planting quality. The 2BML — 2 ridge-till and no-till planter was been designed on the
base of low-bandwidth rotary tillage. Field test of fuel consumption was carried through. The result
showed: when the parameters of openers, cover and press disks are invariable, the depth of rotary till
is the most important factor, and the width of rotary is the second one, then is the approaching speed;
in the range of fitness, with increase of the speed, the quantity of consumption becomes lower;
compared to the 2BML —2 planter, the fuel consumption in traditional tillage would increase more than
32% . A fuel consumption model was obtained through the field testing, which can calculate the fuel
consumption conveniently according to actual condition and make for selecting appropriate work
parameters and designing similar type planter.
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BHEFVL, BEEF R EHRPEHFERARSZER
RIS, 2BML -2 B gt & ML A
IRV ERREHTLE B2 S ENEHE
E#HTRAELY, BT RELELERE S
ITHhBEEERMEEHTRERAND . T XE T
2BML -2 B4 G B B R UL AT MR IR R, A3 BT
WEFHTIMENEERR, YEEEENELSE
REERLIES,

1 2BML -2 BZ R #HE L

2BML -2 RIZVE RVl Em R EmE 1
BFimo. BHILERAN=E R BHEERE, BRI AH
GHNHE W TRV EN M EEBFERET]
W, WIS ] R UA— R E B IER, TR
ELERE, IREBRESHELEETARRE, %
NHEFE—FE &% 3 EEs T, &xtei a5
ERI1HEZTNS 1S, HREHNPLLRE
WROEZEH LY, RAKARFEBET
FUEEE S, #ERE A a3 E LB E 100 mm, F,
FEEEBEE SO mm, EANEAE £, ELTH
F 247, B 47 85 9 450 ~ 600 mm, B iR #kBE 2
350 mm&%450 mm,

5 6 7 8 9
B 1 2BML-2 Z{E&BEMIEHEE
Fig.1 Structure of 2BML - 2 ridge-till and no-till planter
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2 HERER
2.1 REHMER

WMARRBALTEBHRN T A5 #oH
To KEWKERE ALK EXFEF, FHEE
%3 39.3%, BERE LN 350 mm, REZFHL
H2H 21 mm, HHATXBHITE S 500 mm, 25
2110 mm, ZZE FEE 245157 mm. & L E R ML
"R 8 FE 4L 180 - 3 BIERIVLIK S,
2.2 RBEHFRIET

TIEAEA BB R — B, RS

FEETR e B LA AT B A R B B
REF, RERZERRIEFIL LR LEHL MR
%M, KA ZIRIER EXENIFIRK,
RERFEEXRR R &, AH=ZFHE R
EXEFRAGRITHIERKFREME 1R,
®1 SEE-RIEXMHZITHRED
Tab.1 Coding table of quadratic rotary

design for three factors

REHRE YL Al
X1/mm X,/km+h™!

I RER R
X;3/mm

1.682 150.0 4.00 160.00

1 133.8 3.59 147.84
0 110.0 3.00 130.00
-1 86.2 2.41 112.16

~1.682 70.0 2.00 100.00

2.3 RRTHSARLER
WIFRB R, XHEFLA M T T WK, B
ZHHRR T RSARERNEK 2, K y HEFF
LA R, FFiRBR (1) X =R 89 7
oAb B, RIEASRITRERM, HP, N
R SIRKE, 2, RAE ] MEEN S« IKEH
HiG. B TFEARRWMERYLA S IEF1TER
HREREK, HHXBRERMNE T HEUVNAES
B FYLET 91T E .
Tg=ah- > (207 = 2%~ 5513.658=
2%-0.594 (a=1,2,-+,N;j=1,2,3) (1)
BEAKTEN
y=4.29+1.70z,; - 0.552,+0.84x;—0.18z;z, +
0.33zy23—0.10x,23 +0.082% - 0.03z3 +0.0622
2
2.4 EEMERRERNHE
ERFBAESTHHEERTER 3 HIR, &H
HEHBEERBHHERIE 4 Fim,
HEITH, BHTF F=13.19> F.0,(9,13), H
BHFEEREEKF0.01 EBE,
MRATUEL, RHEE «, SRZRHEE
3 FEA R B E B EFHKT 0.01 L BF, AR
HEE 2, EREWKTF0.05 LBE, XEW x,2;
EREHKF0.2s EEFE, BT - RKWMUEXE
B xyz2 5 202 HEHZHRR AR B E AT HTH
B, BF#TRANE, BRETEN
y=4.35+1.70x;~0.55x,+0.84x3+0.332,x;3
(3)
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Tab.2 Testing arrangement and results
HERFS E) £ EZ) 3 T1Z2 123 Z2%3 z1 x5 z3 y/L-h7!
1 1 1 1 1 1 1 1 0.406 0.406 0.406 6.1
2 1 1 1 -1 1 -1 -1 0.406 0.406 0.406 4.4
3 1 1 -1 1 -1 1 -1 0.406 0.406 0.406 7.4
4 1 1 -1 -1 -1 -1 1 0.406 0.406 0.406 5.2
S 1 -1 1 1 -1 -1 1 0.406 0.406 - 0.406 2.4
6 1 -1 1 -1 -1 -1 0.406 0.406 0.406 1.9
7 1 -1 ~1 1 1 -1 -1 0.406 0.406 0.406 2.9
8 1 -1 -1 -1 1 1 1 0.406 0.406 0.406 2.1
9 1 1.682 0 0 0 0 0 2.234 -0.594 -0.594 7.8
10 1 -1.682 0 0 0 0 0 2.234 -0.594 -0.5% 2.2
11 0 1.682 0 0 0 0 ~0.594 2.234 -0.59% 3.3
12 1 0 -1.682 0 0 0 0 -0.594 2.234 -0.5%4 6.1
13 1 0 0 1.682 0 0 ] -0.594 -0.594 2.234 6.8
14 1 0 0 ~1.682 0 0 [} -0.594 -0.59%4 2.234 3.1
15 1 0 0 0 0 0 0 -0.594 -0.59 -0.5% 4.6
16 1 0 0 0 0 0 0 -0.594 -0.594 —0.5%- - 5.0
17 1 0 0 0 0 0 0 -0.594 -0.5% -0.5%4 3.4
18 1 0 0 0 0 0 0 -0.594 -0.594 -0.594 4.1
19 1 0 0 0 0 0 0 -0.594 -0.594 -0.59%4 4.7
20 1 0 0 0 0 0 (1] -0.594 -0.594 -0.5% 4.5
22 1 0 0 0 0 0 0 -0.594 -0.594 -0.5% 3.7
23 1 0 0 0 0 0 0 -0.594 -0.594 -0.59% 4.0
B; 100.10 23.22 -7.51 11.42 -1.40 2.60 -0.80 1.22 -0.48 0.94 100.10
d, 23.00 13.66 13.66 13.66 8.00 8.00 8.00 15.89 15.89 15.89
b, 4.35 1.70 -0.55 0.84 -0.18 0.33 -0.10 0.08 -0.03 0.06
%3 ERFEHRM BHFR FRBEY 12.08, £ B EHEKF
Tab.3 Variance analysis of regression equation 0.01 L2F, BHEHR FREES, 1 _‘3* z3 =B
FERE A EL F i EHWAKTF0.01 LBF, 2, EREHKF0.05 LB
= 54.49 9 13.19 EXEW 22, EREHKTF0.25 LBF,
L E 5.97 .13 3 RIBLEENF
B 60.46 22
Frm TR (1) MR EE R B F R %, ZEA
2123 € 0.25 KFERFE, B ILEHRES
%4 DARKEFHRRER
Tab.4 Significance test results of regression coefficient
—&A 3R] t/ ¢}
P2
zy x2 zs3 z1Z2 x1X3 T3 x} =} 3
R 39.47 4.13 9.56 0.25 0.85 0.08 0.09 0.01 0.06
=5::); o 1 1 1 1 1 1 1 1
F 85.99 8.99 20.81 0.53 1.84 0.17 0.20 0.03 0.12
BEH Fo.01(1,13)=9.07 Fo.0s(1,13) =4.67 Fo.25(1,13)=1.45
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BEREHREENKSEANHEEE—EEM, &
BHEHERIRFRKN : 21 23 22 2123, TEETH %
ML EZRE D, RHEELHEX, HKE
BIETER R,

(2) WEFHLRBCF B AR N, VLA .

EEMNRBINE RPEESHEEA@RTLY
EMFNRERRERE), HHERK, mER
N HREFBMAMNSEEE FEE S I
BE 55 FF vy 25 BEL 7 9 75 1k 5wy vl 6 . 3 3 KR, T
FEEH K, W A, (B2 B 38K S BT 1 23 FH 1%
K, T i #E. B Fiests LB LMK,
H i m A A mB U, L FEEREK,
B e S AT B R M,

(3) WA USRI B H TR &
BRMIAGENMEAMER FHTHEESE
e S BRITT R KRB IR SRR S, &
FRARFAENRBREGT, EHEEN 70~
150 mm WLARTHEE R 2~4 km/h B EEH T
B4 100~160 mm, HX(3) AR BRABREHTH
MEETEE N 4.41~7.94 L/h,

(4) BEZEEEERO RS AR E
RGO, REH BIEH R, i E AV TIES
¥k B E 73 mm, BEZHEHEE 100 mm, Pl2§
HI#EEE 4 km/ho EBHARANMEERTHE T
BLMFER 4.47 L/h MEKEFE—RETLHEIE
BLEMEHESTELR, ERREZDERHT

BAEE, HZGEE 110 mm fENIEHIEEH, 2
BIER 157 mm 1EHBERIE SEE, AT E B RS 4
km/h, RABERBFEMER 5.91 L/h, MERH 2
E e, TERHEE — B KT 110 mm, MUEHZ S,
B X 2T T IEst, MR E X, HfERZ
fE LA EFILIB M AR 32% L £,

4 it

(1) BL AL BB AR EEA, B1E
FRE0.01 KFLEE RMEARKEFLERRE P,
EHRE z SRZRHEE o, OEHRHE
0.01 KFLEREZE VLAHAMHEE =, 7 0.05 KF L
BE XEWM 1,2, E0.25 KFLEE, BEEWIE
FULMENFTETBE R Y, BELER BIEH
BEZWHER, TWERN 1.7, BRERLREHE
B, BREYLSEAHTEE,

) A EE FEELEH IV LTES
Fri 25 At AL i AR, AR LR b, Hlal
HHEERENRBENAE, RAEESTEEA, sT#E
B, HEER/D,

(3) MEHEMIH TESHER AR A g
RUEER, S5 mERAPEZMERWERDA,
BEBRRLASECH JERRE 73 mm, BZEH T
& 100 mm, PLEFBTHEEE X 4 km/h, HRIFEEH
ITHREHHETHE, S5 2ZEME, 2BML -2 &
ZEERBHEFILBE AR,
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