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5 0.0050837446 0.0038443549
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46 0.497853186 —_
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XEAHKEEERHMRENAAL A FAKLEAMRHEE, BRAXER M M
A, EEVEMET AR ENEH TR RET X,

E8MAA, Z#ITTRITLM, KRG, ARBPRERETE, A2
E¥BETHEEKL=A,B,

L =resina (12)

HRHEFRIMKAAN, RATIHHALKIEARSEHRTROELEFEC, X

H, ER¥arR0AHE.

x = rgcosh +rggsind, y =rgsin —rggcosh,

G- Jor [ () - ()

= '{S \/[a%(rgcosg + rgfsin) ]2 + [die(rgsing -~ rghcosB) ]2 d9

\o

=rg I 8 ‘/E —sin0 +sinb + Bcosg)? + (cosB + Osinb — cosB)? d0

=rgj9 Jezcosze+ezsinze de=rgj’9 840

I{\Az =S=4rgh?=4rgtglag

. A,B L
fE bR, tgag =220 =—
g g

S__l_ L L* r,*sin’a
T2l .t T org | 2rg
B (8) WA A BMELBINEERH TRITHE:
AjA,=1=A Pcosy =r,dcosy
N —~
B EKAAA ETAA, +AA

(13)

N .
AALA, =S+l=—i—£°2—51—n—i—g+r°6cosy

I'g

H#T R EHH ERAKIIRM, FPT M SERERRRH&—EBEEN
BEIRAENNOBRHER, Eih, HFKLrRRIENTANELEE—E, EHA—B
A BB 43 MIRETY & Bl e R 36 R m s shil s M.

(2) £HEFTREH

2EITRHHMMENKETLDBLR 12 1 1) itE.

EMEE I LRBEIRNEAEE S8 U R E R BUENWE, BHTRRS
TEERGEMNAESZBHENTEE, HTKKESKN (ep>a) R FL
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AHEN fco SHALE Al L IRENFE, BEFRRE, RERK, BHAR
4 43 e 8 B AT TR SR

LW TE AR ZE R R R K I, B A BRI R TR R o ) 2 R A
NS, PTRERE ARG, EEERRK R A A R AV E 0 LRI TL, Y
Haoms & f K ST ES fio,

4. WASERAR TR

BRI A AR, T TR & B 45 SR 2,
BB 2 TR0 50 T 46 £ R 7T UM B .

3T BT B S A R AR, AT A S - R A T R 5 T
5 RIS Taf TF RS 0a, I_EH0 T TV B B AL B V0 e B 4 ST 7 A 84T i

%3 v=0=26.51"RHERHESHERLEUREFN0°HEARH BTN NLTS KR

A =R TR R 5 1

26.5° M4l ZFERBE30. s £
sgEm  |H 5| it B R E et EA%
(Bt SiRiEd) | #1525 (13)
BEER (%) > 0=1- — T 0=14.87% 0=13.4%
grHEs () y |8=1 _Lsian_—tsv_ Y =26.51° Y=cos~1(1 —d)=30°
- _cos(tga)-tgasin (tga)| a=26.51° a=Y=30°
Ehf B a p=1 i —te?a
TEEZE (FX T, 675 425 675 425
BWIER (FH r r=r,(1-9) 574,63 361.80] 600 368.05
RELE (BXK)]| T Ig = ICosa 514,21 323.76] 519.6 318.73
HTE (EX h h'=1.0 100.37|  63.11f 75 56.95
HARE (&R h’’ |h’’=r,(1 -8)(1 -coas)| 60.42] 38.02] 89.6 50,32
H4£8 (EX h h=h’+h’’ 160.79| 101.13] 164.6 107.27
Ma&K (X L L =r,sina 301.29| 189.634] 337.5 212.5
L2
ﬁﬁﬁﬁ%&(%x) S = —2‘; 88.27| 55.58 109.61 70.84
BigEgKER| 1 1=r,dcosy 89.82 56.55 78.33 49.32
ek (X)) | S+1 178.09] 112.03] 187.94 120.16
HHEWEGLE)| PO - 0.586 0.586|  0.65 0.667
® 7 ¥ mgE A A% 1, (33.57°)|(33.57°)} (37.216°) |(38.2°)
%g‘;éﬁ GE) | 8as | Bas=v 26.51°| 26.51°1  30° 30°
. L

?ﬁ%’fﬁ () |8a+0as 1z Y 60.08°| 60.08°] 67.216° 68.2°
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0, =tgag =—I;’ (a4

FREMH TS ERRAE LB ERSA B RINEHE B T M0 =
Daz =7
M 5+ 423 B TR AN 204 + 042
Da+0a4, =';L;‘+Y (15)
HREROFE LR EHE, YEERET14.87%, y=a=26,51°K, dit&EN
— SR 5t SR SRR AT T, B TR f660.08°, X AEX RS ITHE
WM ELUEEEMSSRRESZMEN. BEy=0=26.57T"M¥FL&— B # E

AR, RMEEL N 64 o 6) .

=PI AT HIE MR EE HEEET14.87%, vy=a=26,51°) KH ¥
AR B K EE LA S5 E. PR R T (RE¥ 2. 4675 &K, &
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fFERFEBIRHLASHOEIR SRR, BB T KBELkrZE
SR, WS, FHEERENMEEE, HVWAMERER, BSENNTKE

Ry REm A =),
*4 BERENNESMTENANKAESIEE (163 (12]
- l =) R e =) . EaIE 7T
iﬁ}jmm@%ﬂ% mkﬁ%lfﬁﬁﬂj‘?afm ﬁkéﬁmﬂj‘faﬁ __?"?L_ﬁ_
_RskE | Bl w o B RY mo) w o BE ED (2D
&?ﬁ#ﬂtﬁm Py v o | nr Pr v ) Py f
(IO R /DI (B (AR /NI (A
=S8 I 12.8 ] 610 5.6 15.5| 43.8 | 645 3.4 50 300 | 0.183
TEF |&#H/KHE I 12.6 | 480 7.2 12 | 43.1| 580 4.3 14
—20
I 12.3 | 665 5.0 19 |42 820 2.6 44 393 | 0.24
LR I| 12.55/ 465 7.25 9.9 43 825 3.6 12.5
o Il 8.2 420 5.3 24 | 28 465 2.6 60 435 | 0.254
P‘q"_uﬁﬁl 10.5 | 400 6. 20 | 35.9 | 460 3.7 45
E(EE%I 14.2 | 690 5.45 13 | 48.6 | 740 3.8 36
HH) 345 | 0.204
%%ﬁﬂ(ﬁﬂl 11.7 | 525 5.90 10 | 40.0 | 550 4.8 LO',?
I 13.72) 715 ) 13.3] 46.8 | 840 3.4 26 480 { 0.284
E%#ﬂ(ﬂﬂl 10 375 7. 6+7| 34.0 | 460 4.5 7
1050 425
HRKH| 1 1040 348
FREER(I| 8. 565 4.1 26.5 29.7 | 590 .1 47.5 180 | 0.297
B km I 11.5 | 460 6.6 12.00 39.7 | 550 7 23 '
%Aﬁégu I| 8.9 565 4.2 24.0] 30.4 | 620 3.6 39
B8 450
E?ﬂjiﬂl 10.2 | 415 6.6 Eo_f 34.9 | 520 3.3 i
2K H
ISFUJH%I 2.8 | 215 3.54 21 252 330 4.1 2444 150
E*ﬁgﬁﬁml 3.65 200 4.93 11.5 270 5.0 &
FE | ® ‘
35 ug% K| 13.86] 620 6.03 _8_ 48.7 [ 690 4.9 10 450 | 0.287
-
s PirTs 1| 20.5 | 1520 3.64 15 | 49.6 | 1680 2.97 18 807 | 0.282
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(30° 3% 5h 150 3.25 17 127 45
TH D 200 2.85 26.5 72 54
0 3.2 12 196 0
EHNE 1 100 3.05 15 242 24.8 1622
=M 150 2495 17 200 35.6
200 2.85 21.5 142 46.0
0 2.8 24 158 0
7515 p| oo 2.35 41 166 22.1 1723
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0 2.7 9 203 0
b5 +—5
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8. WHENMaEEEHRIXAK
cos(tga) — tgasin (tga)
1 -tgla

¥ ERFRmE, RN Casio . pros ix- 1 BFR FIHERETIHEHL Y th &,
BHRA (BEESET.87%N, BHEAYESENMaREHFET26.51°) , FIHE
HE R AN R ENA. EAE.

4, BE¥Rre

rg=r cosa=rg( 1 - d)cosa

d=1-

- [Ees(tsa>;;£5a§iggigz)]Cosa
° 1 -tg2a

5. & &h

h=h’+h”

h'=r,d, h"=r(1-8)1 —cosa)
6. %M%KS’ ]‘Eﬁ*ﬂﬁ*t’do

S=3rgtelag
_ ro’sin*a
Tg
7. AR KLEEIARAKX
L =r sina
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Inclined angle and pressure angle with respect to rate of slip formu

la;
5= 1 - 2siny — tany
Y
5= 1 tgasin (tana) —cos (tana)

1 —tan?a
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Memory content;

1. v or a angle period in degree @6, 7y in radian

2. v or a angle sum in degree 7. tana in degree

3. 5,With respect to v 8. 2siny-—tany

4, 5,With respect to a 9. tanasin(tana) —cos(tana)
5, tany or tana 0, 1 —tan?a

Program,; Program switch on “WRITE” mode

Power switch on “ON” mode

MAC

ENT1,; 4 steps
5T2:. 7
2=2+1; 13 #
5 = 2tan; 18 »
6 = 2 + K57,29577952; 35 #
7 = 5 xK57,29577952: 52 #
8 = 2sinxK2- 5, 62 »
9 =7TsinxX 5 — 7cos; 72
0=5x5z%+Ki1. 82
3=8+6=*+K1: 92 »
4=9+0 +Kl: 101 #
AN 3: 4. 106 »
GOTO 2. 109 »

Record on magnetic card, Program switch on “RECORD” mode,then ¥“CHECK” mode

Compute, Program switch on “COMP” mode,

el

Procedure Lamp Key operation remarks
1 [START
2 ENT 1 1 [ENT
ANS 3 8(Y=1% =2,031428 x 10¢
3 ANS 4 [ANS] 6(a=19)=1,523611x 104
4 ANS 3 [ANS) 6(y=29) =g,124551 x 104
5 ANS 4 [ANS] 6(a=29)=6.101663 x 10¢
6 ANS 3 [ANS] 6(y=3%)=1,8285863 x 10*
7 ANS 4 [ANS] 5(a=39)=1,3754909 x 10°
in d repeat '
888 gz:uo: ec:lrnl:ula?iao: @I
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ADVANCED ANALYSIS ON THE DESIGN OF
GEOMETRICAL PARAMETERS OF THE BLADE-LUG FOR
THE PADDY-FIELD WHEEL TRACTOR

SHAO YAOIIAN

(Department of Agricultural Macehinery, SCAC)

SUMMARY

The bvlade (lug) of a blade-wheel is the basic element to interact
with the soil, The driving profile of a double-curved-profile blade is the
profile to obtain thrust and lift characteristics, It’s geometrical param-
eters have highly significant effect on the mobility performance of the
rigid wheel at wet paddy field,

In order to develop and to design the geometrical parameters of the
driving profile, there are two fundamental principles that must be kept
in mind, The first principle is the fundamental law of conjugate action
between two meshing profiles, when two profiles are designed to produ-
ce a constant angular velocity ratio during meshing, they are said to
have conjugate action, In order to transmit motion at a constant angular
velocity ratio, the pitch point P must remain fixed, and the line of act-
ion must remain intersected the horizontal line at a constant pressure
angle, The second principle is that the rolling motion and locus of any
point of a slipping wheel must be used in developing the parameters of
a blade,

The rate of slip of a slipping driving wheel is the main parameter
which relates with all other geometric parameters of blades, It acts some
thing like the ‘module m’ of a gear profile,

This paper analyses and deals with nine geometrical parameters of

the driving profile of a blade, Those are;

Top circle pitch circle

Base circ]e. Inclined angle

Pressure angle Radial height of profile
Contact length Arc length of profile

Rolling wheel angle within meshing
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The author derives the following equations to relate the nine para-

meters,
1. Rate of slip & and radius of pitch circle r, radius of top circle

r
L,

=1 -
2, The inclined angle (y) equation
5= 1 - 2oy tgy
Y
3, The pressure angle (a) equation

_cos (tga) —tgasin (tga)
1 —tgla

=1

To compute the above two equations, the author develops his progr-
am using the Programmable casio fx-1 calculator, and obtains the value vy
and a with respect to &, and plots the curves of the above equations,
The curves intersect at a point which represents optimum value of inclined
angle and pressure angle with respect to the rate of slip (y=a=26,5%,
5=14.87%) .

4, Radius of base circle (rg)

rg=rcosa=r, (1 —9d) cosa

_cos (tga) ~tgasin (tga)
° 1 -tgla

5, The radial height (h)
h=h’"+h"’
h/ =1,
h//=r, (1 ~-3) (1 -cosa)
6. The arc length of profile (s)

- Cosa

s= —i—rgtgzao

_ r¥, sin’a
2rg

7 . Contact length (L)
L=r,sina

8. The rolling wheel angle within meshing

L re sina .
0p+04, = P . +
g g

For a blade profile with 26,51° inclined angle and pressure angle,
the rolling angle of wheel within meshing is 60,08°,and thus the minimum

blades in one wheel are six, Six blades are sufficient to assure that
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there is always a blade in meshing with the soil,

This paper lists out three tables of tractor test data which reveal
the performance of 30° inclined angle blade wheel mounted on wheel
tractors, riding tractors, and boat-type tractors, The data shows that
the tractive efficiency of these three kinds of tractors with blade wheels
are 48 —54%, but for other wheels they are 10-43%.

The author designs the optimum geometrical parameters of 26,50°
blade wheels and compares them with the parameters of the 30°blade
wheels,

The author hopes that the advanced theoretical study of the driving
profile of a blade will give the tractor more tractive efficiency,and thus
increasing the tractor’s pull and obtaining the higher fuel efficiency,
The fuel saving will give from 5 to 9% for the paddy field wheel

tractors,



