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Design and Calculation of Several
Structural Parameters of No-tillage Wheat Drill

Du Bing
(College of Machinery Engineering, CAU)

Abstract A vertically mounted fork-type opener unit,characterized by easy adjusting
and stronger cushioning effect,for no-tillage wheat drill with disc openers is suggested
after calculating and analyzing its spacial motion. The interference problems, which will
probably occur when the position parameters of the hitch points and the opener mount-
ing points are irrationally selected,are analyzed. Formulas to calculate the space of two
lower hitch points are developed. The feasibility of the design and the accuracy of the
formulas are proven through calculations and field tests.
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mE 1) PR, R ESBHFKE L =04A=450 mm, FIBTFEM AT N =N=500
N,0,A A, KB ELE 5 F=N/cosd, FHEfA 0 I IMA 1R, ATUEH Y =0
B Fr o AR 1 /N Y 0>40°BT F B RBR I ME X RAESREEE THE, ¥
B DB, A b R R R S R AR B E A BB E AR E 1.8
BB ESNEEOURLRE S, BB NS E RSk (R0 1E SR,

1.1 FEEHHFREXITE

REAEA S, REXEYEETEREE THE, B4 EMIL TER, ERFEHN
FAEMTHRERRZ(E 2.DOMBI VEREXRISFRBEEREWEEHNRER
R LR ML, RE DFE&EDN FEEREXRTLE /MM 8, NFRE ERWRES
ROUEB(E yHED,

WA 2 iR, B IGEETIF B OA 25| OB (BN, X O,AEZ OB, AEFHHHRK
EFEE A, B XBRE S 0= 20, (R =0) SR X B EME O, WIREMNE y BV EERHREN
B). H16,=k0,,6,=3+0,.i8

B=(k— 18, (D
B AAO,0, &

B=tan"'(y/b") 2) .
B AO,EB 18 tanf,=EB/EQ,= (AD—0,0,) /(6' —h,) = (AD—y)/()' —hn) , - AD=FB—
CA=(OB*—OF»)'"*—CA=[l}, —(d —hn)?]"*—¢', X

0,=tan ‘[ (AD—y)/(6' —hn)] (3
B (1),(2).(3)18 tan (/&' )= (k—D)tan '[(AD—y)/()' —h,)]. M35 L RZ AT
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KREET/KTHEHEN, B8 ARD, BN XL LmERsTBP RS RERATRENE IR
N EA k=21 y=4'<AD/(26' —h,),B=tan"'(y/b'), XPRKE [ FIHFEREE As 558
TFTRKRB:L=0,A=+3y)"",0,B=[ (b —hy)*+(AD— AP)* ]2, HLff AP=0,P +cot(90°
—B)=b'cot(90°—B) ,As=0,A— 0, B=('*—2*)"*— {()' —hn)*+[AD—b'cot (90°— ) J*}'/%,
4 I, =450 mm,c =390 mm,4' =640 mm F h,=140 mm, ¥ EARBBGHENEF, Y
BABHEASEHEAEKHD 10 mm b [ BEEXRKXFEHHSHEHSH, LE 1.

x£1 FABNFEEHER mm
h v 8,/ () 26,/(°) I —As
0 0 0 0 640.0 0
10 2.8 0.2 0.5 640.0 10. 1
20 5.3 0.4 0.9 640.0 20.1
30 8.1 0.7 1.4 640. 0 30.1
40 10.5 0.9 1.6 640.0 40.1
50 12.9 1.1 2.3 640.1 50.1
60 15.1 1.3 2.7 640.1 60.1
70 17. 2 1.5 3.0 640. 2 70.1
80 19. 3 1.7 3.4 640. 2 80.1
90 21.2 1.8 3.7 640.3 90. 1
100 23.0 2.0 4.1 640. 4 100.1
110 24.7 2.2 4. 4 640. 4 110.1
120 26. 3 2.3 1.7 640. 5 120.2
130 27.0 2.4 4.9 640. 6 130.2
140 29.2 2.6 5.2 640. 6 140. 2

M EER MEERWELEME W XEKEL MHBEERER & MBERES R v
=30 mm,{ =641 mm,As= —141 mm(“ "B FRKRELH) . TUAEY,y BELEKH L HE
RAEH /D, B R MEXERER AL EEREREMENT., XEEA 0, WK
AN ERBRE/DMT 30, XPEE SR EERMEBR L (LA DREFIK, FEHE XL Limsds
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BEERFEMEIR/DN, B X RE SR EE BN, AT EE LT E MBS,
1.2 WFEERFIT

R R RO 5 R AT RK h=60mm, 8 4 RER d
FERENRBALE, B R4 T Rk 0 R R R B ., > C
{itanf+d/cosd, T W E X R ER d=20 mm, N /,>23. 2mm, B S B
REBRERALHEERMERE. REEROTHENGE,E z: g _L D 7
ELEIF L 24 mm B O, BT AR URMIZSE B K, F \ E

2 FTRERBENEEITHE

EHBEHVMEERR, HEOYREEN B TEES
HERTHEEENHET WSS A VL3RR T AT R L, T AL HEZE
A —RE L, XEEHRRTER—R L TREAMETRS
R AT REL A TF 1 88 BT ) 22 30 B A o y y y
ROEE, HRFERENFIHHE, i !

3t 8 AN TF 2SR I BTS HEAT B r Q 1 —
R HEBHIRAET W ORE n:

I H#E R L B 2 7 B L £ IR AT R H
EEEE SULE HMERN FEE AP 12
DR MBER R 1/2, d1E 5 A L — R L
REMEREE IR 2HJESS QM o
™WEE,3 8 4 AIRES A R M, HIRIF BEs5 FABRMANRESRESATER
AREXFHE, M x LHFE R T AER .

3EERMIEE |z/2—1/21>+b)/2

C5EQWEEE (x/2—31/21>(at+b)/2

4 5H RAEE |204+1/2—2/2|>a+b)/2

155 QMIERE  |20+31/2—x/2|>(a+b)/2
KF a.b PR ATRESMIATEERBER R EHBRAZERT. € c=atbs.HLUER
FXHNHITEE, ST BHWNBN (Srt+cFI<(x—c)/T,8Y 2>2 B, (2 +¢)/3<
[<x—c; Y 2>3¢ Bt (a+¢)/5<U<lx—c)/3; Y 2>>6¢ B, (x+¢)/7<I<(x—¢) /5.

RABWBEFHYTEAAZEE N fn << <y MY Lo — c<a<lpw+c B I >a40; 24
T —c<La T et B I1<<Cx—¢) /753X 22 H 3w~ << 3lmax+¢ BT (x4¢)/3<U<<a—
;¥ r>3¢ H 5l —c<<a<Blmax+¢ Bty (x4¢)/5<I<(x—¢)/3; 4 2>>6¢ H Tow —c<2<
Slmax Tt (2 —0) /T<U<(zx—)/5, XERFHE FEELANITEARX. HLEH BGHENE
¥, 3 a=63 mm,5=100 mm. B3R 4 Lk B RE A « EEFRYITE ( WIFBER, LE
2,

B4 ¥EIXERENER
fr & G

RIATHEE R T B SCIR5 ], B8t 58k 4=-55 BRI LA B FROLA T
B AHEEEE N 700~900 mm, L H T B4 S A HOHE 730 mm, B GE (R UEHE R
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TEEM 171 mm HEF 200 mm,
%2 BATRESTOE - WA ENBLTE / HRREE mm

x LW z { Y z LT
640 153<C/<<170 730 171<C1<<200 820 189<C/<C230
650 155<C1<C173 740 173<C1<C203 830 191<C1<C233
660 157<<I<<177 750 175<C1<<207 840 193<CI<C237
670 159<C/<C180 760 177<C1<<210 850 195<C1<< 240
680 161<C/<C183 770 179</<<C213 860 197<C1<<243
690 163<C[<C187 780 181<C/<<C217 870 199<C1<C 247
700 165<C/<C190 790 183<C1<C220 880 TR
710 167<C1<C193 800 185<C/<C223 890 T i@
720 169<C/<C197 810 187<CU<C227 900 T8
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A BB RLE R R TAR SRR, R T R E TSR A BABM TS BB TR,
THESERANLTEE i R AR SERR P RAER M B T BT R BT 2
AHHETEESWEE, TUREE T REAMTFEERENEER - R ENRGETER
BLIBEMTENRE.
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