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(Table I -1. Vehicle index of walking tractor)
Elw oy mR|, | M8 @%%E BE 51| 77 | w | B | = | g e e
N oV
g | oo | o [TOE w | S ERE w g mom) s | wE | G| BB R3E 3|
|

1 4.5~6.5 309[4 xX16 6.3 32.2) 2.42 0.9 0.050' 1.0| 0.155 0.631 1.0 1.05 47.2 46.6
2 5.5 375/ 5 X12 7.8 32.4] 3.12 0.9| 0.063 1.0/ 0.188/ 0.78 1.0 1.05 47.7 46.8
3 4 ~6.5 2392 4 X10 6.7 38.1 2.90 0.9| 0.050 1.0] 0.166, 0.67 1.0, 1.05 52.5] 49.0
4 | 10~13 6846 X12 11.8 32.3 4.74 0.9 0.075 1.0/ 0.342) 1.18 1.0; 1.05 55.3] 50.3
5 7 ~10 706/ 6 X12| 13.9 21.8| 4.90 0.9 0.075 1.0] 0.353] 1.39 1.0 1.05 56.4/ 50.8
6 4 ~5 281|4 X12 5.1 31.4/ 3.91 0.9 0.050 1.0| 0.141} 0.51 1.0, 1.05| 64.0] 54.3
7 3 ~4.5 28714 X 9 5.3 23,1 3.99 0.9 0.050 1.0} 0.144| 0.53 1.0 1.05 65.0[ 54.8
8 5~8 400 4 X12 7.2 27.6| 4.16 0.9 0.050 1.0} 0,200 0.72 1.0, 1.05/ 66.8 55.5
9 6~38 4301 4 X12, 7.2 30.8] 4.48 0.9 0.050 1.0 0.215; 0.72 1.0, 1.05f 70.6| 57.4
10 9 5084 X12 6.9 39.1] 5.30 0.9 0.050 1.0 0.254! 0.69 1.0, 1.05| 79.8 61.5




gl2k EBEARA—-ILE T 4559 0OEMWEBER
(Table I -2, Vehicle index of domestic wheel tractor)

e | mt | s | x4 v (B s o[RS (B | x o v me B
D ol qp | TE | HE /ﬁ_ . i o T | T
aw | ap | B | R (R B|W & (fﬁ Gn) | R B (R éﬂ%%&%ﬁﬁ EEES
1 110,011,390 464/ 926 4-1582%-24| 2.30) 0.463 15.9 9.85 0.985 0.105| 0.932.139. 650.0| 5 yrjmy
2 [35.0[ 3,220| 1,232 1,990 6-16| 11-28) 3.23| 0,995 24.0| 14.20| 1,420 0.138 0.9|33.0/40. 053, 0] -+ 1
3 [50.0[ 5,630] 1, 990| 3,640/ 6-19| 11-36| 4.60 1.820 19.6| 14.20| 1.420| 0.138| 0.9[39. 2/42. 853.5 E%%;ﬁ"
4 127.0] 2,760] 1,105| 1,655 5-15| 10-28| 2.96| 0.828| 21.6 19.70| 1.970| 0.125] 0. 9[32.739. 8/54.0] ----- 1
5 [30.5 3,013 1,203| 1,810 4-19| 10-28 3.24| 0.905 22.4| 15.35| 1.535| 0.125) 0.9134.3\40. 654. 4 1o ey
6 [18.0/ 2,175 805| 1,370 4-12| 8-24| 3.56 0.685| 18.3] 11.00 1.100| 0.100| 0.9[39.9]43.1/55,0{ ---1,05
7 [12.0[ 1,590 600] 990| 4- 9| 7-20 3.54] 0.495 16.7 10.60 1.060| 0.088| 0.9}42.5/44. 356, 0
8 [17.0) 1,995 705\ 1,200 4-12| 7-24| 3.84| 0.645 18.8| 12.20| 1.220| 0.088| 0. 9[44. 4/45. 256. 0
9 (18,0 1,840| = 720 1,120 4-12| 7-24| 3.34| 0.560| 21.6| 12.60| 1.260| 0.088| 0.9[41.1}43. 7/56.5
10 [15.0] 1,520] 615 905 4-12| 8-16| 3.54 0.453 21.8| 12.00| 1.200| 0.100| 0.9[39. 6/43. 057. 0
11 [20.0, 2,020] 890 1,130 4-15| 8-24/ 2.94 0.565 21.8| 12.60| 1.260 0.100| 0.9[36. 241. 557. 5
12 [10.0 1,360 540| 820 4-12| 7-16| 3.66] 0.410| 16.2| 11.40| 1.140| 0.088| 0. 9|43, 144, 7/57. 5
13 [18.0| 2, 240]  895| 1,345 4-15| 8-24| 3,50, 0.673| 17.7 13.00| 1.300| 0.100| 0.9/39.543. 0)57. 8
14 [18.0| 2,430 1, 040] 1,390 4-15| 8-24| 3.62| 0.695 16.4 13.80 1.380| 0.100| 0.9}40.1/43. 258.0
15 [19.0| 2,470 1,025] 1, 445 4-16| 8-24| 3,78 0.723| 17.0, 13.95 1.395| 0.100| 0.9}41. 0]43. 7/58.0
16 [13.0| 2,095 840] 1,255 4-12| 7-24| 3.74| 0.628| 13.7| 13.80| 1.380| 0.088| 0. 9|43. 6/44. 858.0
17 [15.0 1,515/ 581| 934 4-12| 6-22) 3.54] 0.467| 21.8 11.80 1.180| 0.075| 0. 946, 0/46. 0/58.0
18 119.0] 2,220 960| 1,260] 4-15| 8-24| 3.28 0.630| 19.0 12.60 1.260| 0.100| 0.9[38. 2/42. 458, 5
19 |20.0| 2,760 1,170 1,590 5-15| 8-24| 4.14| 0.795 20.0| 13.40 1.340 0.100] 0. 9|43.144. 759.0
20 | 8.0/ 1,085 431] 654 4- 9| 6-12| 4.54 0.327 16.3 8.65| 0.865 0.075| 0.9[53.949. 6/61.5
HI8% AEMWMAA LB T 55 0B™ER
(Table I -3. Vehicle index of imported wheel tractor)
tonle B s | s | 21 vvin [ w g T AM m|n |0 v mE] 2R B
B5 AR e e A R B Rt e
@®s)| vy | aw | oawy (ET | (R OB OE 0% Gn) | PR OB ﬁ%ﬁ*ﬁﬁﬁ B
1 [39.5] 3,245/ 1, 305 1,940%.5—16 11-28| 3.17| 0.97 26.8| 12.50f 1.250| 0.138| 0.9] 32.85/39. 954. 0
2 |20.0 1,896 816 1,080 4-15| 7-24| 3,22 0.54| 23.2 11.00 1.100| 0.088| 0.9| 40,4043, 457.5
3 |25.0] 3,225\ 1,370| 1,855 6-16] 9-24| 4.29| 0,93 17.1] 8.66] 0.866| 0.113| 0,9 41,4544, 058, 0 é%%ﬁﬁg

FlA4A4RK LI /0 -8 FF 45 50EMmMIER
(Table I -4. Vehicle index of Semi-crawler)

mrem R/ mmen|L e n mlew gn 20 ssermrnlael= el
~ BT [REER | ER | (3 , o [T e e
®)| a0 |/ ER G B (G| G | o) |G | G [/A00] an) [REQEGRE RS R | 1T 4R
e Jlooe | 2,905: ]
1139.5| 3,955 22,0/ 13| 471.35.71 18,135.41285.02.26| 0.9841.02/ 0.181} 1.0; 1.0 1 05029‘038.2 1 05
218.0| 3,510, 11.3] 11|  4i37.23.30] 15, 75|2i,4 675.0[3.79 0. 594‘1. 72/ 0.158] 1.0 1.02' 582636.845,6 Il
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(Table I-5. Vehicle index of crawler)
wwonE &5 mw| mEle. e mlews s g ow s R E R Telnn
AN UTC i 5 N e
F{(S)| b) (t%% (in) (in?) (in) (in) (in) (in?) | b/in®| (i) B RE|REN BB 55K
153,015,450 7.57] 10.62| 10| 177.0| 5.91) 30.0 | 84.3| 5,050 2.98 2.96/0.87| 0.300| 1.0[1.05/9.76/26. 0
2150.0 8,160 13.5/ 9.42 8 95.5 6.06/ 15.75 61.8| 1,705 4.78| 1.691.07 0.157 1.0[1.0 [29.2[38.3
3165, 012, 550| 11.4| 11.80 8 101.0| 6.75/ 14.95 69.7| 2,085 6.02 1.85[L.55 0,150, 1.0|L.0 [38.842.6
4137.5 5,630 14,7 11.95 8 58.2 4.92/11.8 | 51.6 1,220 4.62 1.38[L.21] 0.118) 1.01.0 |41.243.8
528.0| 4,850 12.7| 12.00 8| 52.4/ 5.32| 9.84] 48.4] 955/ 5.08 1.50|1.16] 0.099( 1.01.0 |54, 2149, 8
g6 EE I >/ 4 > O EH KK
(Table I -6. Vehicle index of domestic combine)
| 1| 2EE |t Sips) M R 1B | ey || B | BhE | & | S8
e Bk | omk HhiiE R
£l (®s) (1) BRG] o) (in®) ) (in) (i) Gnd | (b/ind)
1 20,5/ 5,520 8.200  14.6 12 50,1  4.06 14.95  49.20 1,470  3.44
2 15.00 6,180 5.36 12,2 120 56.7|  4.000 14.20] 49.6/ 1,410, 3.95
3 9~11| 2,160 9.2~11.2 5.9 8 2992 3.35  8.66] 4l.4 718 3.05
4 20.5] 5,650 8,000  11.4 100 5.9 3.8 13.60 44.5| 1,210 4.13
5 17~20 4,080 9.2~10.8 5.5 120 39.4 400 9.85 57.2 1,130,  3.84
6 15 3,850 8.6 5.3 10|  38.8  3.94 9.85 49.2 970  3.98
7 35 8,820 8.75  13.8 16| 47,71 4.33 17.30]  35.8 1,240  6.60
8 28 5,300 11.65|  11.0 8 89.8 7.88 11.40 s3.2 1,215 5.05
9 29 3,310 19. 40 3.5 6| 357 3.94 9,05 43.3 785 4.12
10 7.5~10 1,985 8.34~11.1]  3.94 10| 333  4.26] 7.88 48.8 770, 3.53
11 20,5 3,970 1.4 10.0 6 40.0| 4.020 10,00 37.4 748 5.40
12 7.5 1,985 8. 34 7.0 8 29.8] 4.260 7.00 300 420 4.56
13 6.5~9 882 16.2~22.5  10.8 8| 28.6] 500 570 19.5 228 3.97
& 7 7 g iy | &R | B Bl = v viZrn—Fre—55 & [ %
[ LRG0 ()Y m
51 Gin) % B E R F B v R ¥ |DERE |oEEREY E % B oW o
1 1.180 0.838 0.150 1.0 1.05]  23: 2 36.1 38.4 ’“;u;"”éxm
2 0.590 0.818 0.142 1.0 .05, 9:1 38.7 41,5 3 m—3(2)
3 0. 390 0.903 0.087 1.0 1.05 — 42.9 297 nra—3
4 0. 590 0.953 0.136 1.0 1.05|  227:29 40.1 39 wssrm—35(2)
5 0.790 0. 865 0.099 1.0 1.05 — 44.8 4y 7rra—3v
6 0.788 0.992 0.099 1.0 1.05 — 45, 4 B A TAIR—F
7 0.906 1.075 0.173 1.0 1.05  93:7 44,0 45.8| 23 7w —7(2)
8 0.990 0.739 0,114 1.0 1.0 — 46.0 46,07 s m—3
9 0.788 1.550 0.091 1.0 1.0 — 47,4 A Trre—5
10 0,510 0.595 0,079 1.0 1.05 — 47.6 4.6 7 rw—5
11 0.788 1.650 0.100 1.0 1.0 10: 0 51.3 51,3 237 m—5(2)
12 0. 470 0.832 0.070 1.0 1.05 - 57.9 579 7 m—3
13 0. 790 0. 386 0.057 1.0 1.0 10:0 58.2 58,2/ 3 7w —5 (1)




mo| mE | 2 4vvm 2wl o [enlEg|xa|o s mwl g]= T
%75 o ff mlER T N R
eo| a0 W %% W || /BB mas (FaEE| R 8RR B
1 [13.5| 2,720/ 4 X128 X16| 0.109.85  11.0[10.6| 0.9] 0.1| 1.0[1. 36| 0.985| 1.0[1. 0580, 4/62. 0| # 1 — -2
gI-7% SER DN, OEMIEK
(Table I -7. Vehicle index of imported combine)
B lm on|emE|mvey | W K N imm | eor | mEn | Bee e ow | seE
- | RS | O P H

5 ®S) (ab) ERGon) | (o (in® o) in) Gin) (n? | (b/ind
1 50 6, 020 18.3  17.3 g 110.5 6.10] 18.1 43.3 1,570 3.45
9 57 8, 600 14.6| 173 120 930 6.70 19.7] 47.3 1,870 4.16
3 52 9, 500 12,1 146 8| 89.5| 5.44 21.6] 455 1,970,  4.33
4 47 8,110 12.8)  17.3 100 79.4 5,31 161 654 2105  3.45
&\ 775 iy Wl ER | E B|l=vyovirze—~F 7rn—7F | & [ - %

" |emago| @ o Com e
5 () [ WolE R F R |94 m E| W OiE 8| IR e 2o
1 1.46 0.613 0.181 1.0 .0, 9:1 33.5 36.6| €37 w—5(2)
2 1.58 0.693 0.197 1.0 1.0 9:1 33.6 366|317 n—5(2)
3 1.38 1.195 0.216 1.0 1.0 9:1 34.4 37,4/ 37w —5(2)
4 1.18 0. 920 0.162 1.0 .00 9:1 34,7 37713 7 m—3(2)
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(Fig. 1-5. SR-2 Scil Resistance Tester)
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(Fig. 1-8. Specification of various probe on
market)
% ORWMAREE & HE B BE HE M
] 2 = 30° 40mm 18mm 2. 5dem?
SR-2 (UM) 30 30 15.96 2. 00
v (k) 30 | 51 27.66 | 6.00
T N-4 30 37.8 20.2 3.2 (/2in®
WE S 30 37.8 20,2 | 3.2 (Y2in®
2—v_Fbnr 30 56 30 7.07
P-21 g0 |BEES 14 0.78
HE#EL0 1,85 a1
FwyEx—- |=—Fi — i ﬁ’/ 21’/3
=— N P}ﬁi 4 15, 10
. fe0, *10 in
B AR N 60 | 26 30 7.07 ¢cm?
" (K 60 43 50 19.6

(8) ¥

1
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1A A AR ()

#1130 #HAHAEEC LD (NFERIR)
(Fig. 1~13. Effect of penetrating angle of

rectangular plate)

g£l-9%x gLt EOHE
(Table I 9. Properties of tested soils)

& | WL BEEL E &) EEL

" 24 & 2. 62 2.00 2.66 2. 45
pH 6.32 6.02 6. 42 5,82
wOE R 27.8 82.5 26.0 44.0

5t
B B R 25.2 65.1 20. 0 27.0
oW R OB 2.6 17. 4 6.0 17.0

b) SesEBoRRE IR, EAMN#E M#E Giws
30°), EERERTFERE S 1, 2, 4, 6 cm? DL D%
Uizo BBRICH A Lic S 3 114 0@y
Thbo

2) HBER (B1-10%)

1 -SRICRT L 5 EORRICE G Th, & T
DASCHDERE, BAKTURREVELRL T2,

FARIC X 5 BABEHEOZE 8 1 -168 CRT X 5




(B4 mm)

T8 A5 g Mo

1 a [ 1cm? 2 cm? 4 cm? 6 cm?
T a 11.3 15.96 22.56 27.66
R b () 21,0 300 38.5 51,0
c (¥ 6.0 8.0 12.0 14.0
i °°

30°
#1145 HEREBHMOHT
(Fig. 1-14. Specification of tested probe)
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& DEERIC I T AR B Ea R L, mg  SERE AR L OBRRE TR L5
qu@, PEI?HE@%@E/J\% ’n - 7\-"—0 :ti%i’x? X O\?fﬁ)[k@ ﬁﬁﬂ%&jb?;ﬂﬂﬂ%&f& (o] 7“10
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#gI-10k % W 8 ¥ K 0 2 #
(Table I -10. Effect of probe shape)

| W h | AREREATE ¢ o i
* B | H KK B WME
(FE25ke) | FiE30kg HHESOkg | M | EAEE | £i3
% gr/ce kg/cm? cm cm
3.11 1.32 0.325 0.15 0. 55 4,95 4.73 3.13
9. 06 1,44 0.400 0.10 0.30 4.18 5.12 3.17
o 12. 30 1.46 0. 540 0.10 0.40 2,84 2.95 2.31
22,50 1.57 0.525 2.00 4. 25 3,45 2,94 1.47
25,50 1.74 0.625 1.50 9,00 3.16 3.11 1.99
29,50 1.84 0.275 23. 00 — 0.31 0.40 0.15
24,40 0.97 0.250 0.03 0.1 3.42 4,12 3. 66
33.70 1.03 0. 350 0.15 0.35 4,85 4,43 4,10
WA+ 39.10 1.03 0.425 0.05 0.40 5.46 4.97 4,43
41, 20 1.11 0.515 0 0.25 5.99 6. 05 6.13
50. 20 1.06 0.450 0.10 1.0 2,61 3.36 3.12
58. 60 1.35 0.500 0.35 — 1.87 2,05 1.95
8.38 1.16 0. 300 0.06 0.15 3,45 3.80 2,50
10. 40 1.27 0.470 0.10 0. 20 4,74 4., 00 2.82
17.20 1.29 0.525 0.10 0.30 5.33 5.91 3.88
$ii 1 19.95 1.32 0.560 0. 08 0.15 5.00 6.06 3.73
26.10 1.52 0.715 0.01 0.20 4.75 5.84 4.16
29, 20 1.79 0.715 0.01 0.20 2,20 2.29 1.73
36. 60 1.82 0. 450 — — 0.89 1.00 0, 44
40,10 1.85 0.265 — - 0.18 0.39 0.02
0.79 1.28 0.325 0. 05 0.15 5.76 5.37 4,37
7.91 1.36 0.525 0 0.75 6.50 6.29 4,82
14.25 1. 44 0.600 0.10 0.28 6.49 6.25 5.08
R £ 17.25 1.56 0.665 0.05 0.75 2.90 3.24 2,32
21,95 1.83 0,625 0.90 13.25 1.75 1.60 1.25
29, 60 1.95 0.235 — - —0. 54 —0.55 —0.55
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(Fig. 1-15. Effect of base area of probe) :
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FIRAL Tz %, (Fig. 1-16. Effect of probe shape)
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(Fig. 1-17. Effect of probe shape on the relation between base area and penetrating resistance)
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(Fig. 1-18. Relation between ¢ and soil moisture)
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(Fig. 1-19. Effect of soil on the relation
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(Table I -11. Effect of soil on the relation
between g, and g,)
+ =2 % g & ¢ DEFKR
i % + q.=0.67 g,
B oW OB + q.=0.95 g,
b1 + q:=0.75 ¢,
1 b2 + ¢,~0.78 ¢,
F ¥ q.=0.79 g,

HOUTEZ0(cm) & MH#E GudA30°, EERK2 cm?)
BABHOFES15cm ¥ TOFHME (BAEH) p2 ka/
em?) & OfiIciE, BIRRAD L 5 BFER LD (B1-
200 5

pr=—tt 2
Z30

P2 BAES (kg/cm?)
=0 ¢ SETERGIE TR (cm)
FREERS cm?D L EDEAES ps & 20 LDH
Fiz,
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(Fig. 1-20. Rectangular plate sinkage vs. cone

penetrating resistance)
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#gl-12% HEBREGLIUER
(Table I -12. Test condition and result)
= | REH o
i B Ex| i@ | kB |EE o | g
= B em (cmgﬁ wg) (%8, flzx | %
A [10.324.5] 9.5| 271.6| 67.0, 0.247] 0.75| & #k
B [11.0126.0(10.0] 296.0| 79.2| 0.268 0.66|
C 1 9.522.5| 8.0| 232.8| 44.7| 0.149] 0.59] #
D [10.325.5| 9.5 282.3 62.2] 0.220| 0.75 7
E [11.7/28.5/10.7| 318.0] 86.5/ 0.272| 0.86| 7
T [11.0[23.5(10. 0 281.4| 59.7/ 0.283] 0.58| # &
G [10.7]22.5| 9.5| 286.0| 52.5/ 0.183 0.51 7
H [10.723.0[10.0| 259.0 56.3| 0.217] 0.68 7
1 [11.0[25.0] 9.5 294.6| 71.9| 0.251] 0.64] 7
3EH(10. 7|24, 5| 9.6| 288.2| 64,4] 0.232] 0.65
W * F=BHTE 2=FWR 0kg O TE.
e DEHET S G EY AR TR O E,
30 2=1.5f
— x
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g}% 201~ o x x
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(Fig. 1-21.
plate sinkage and footmark depth)
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(Fig. 1-22. Ground pressure and sinkage
coefficient)
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Average sinkage)
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(Fig. 1-24. Pitch of dual bar lug)
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Measuring the sinkage of
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(Fig. 1-25.

rectangular plate on soft soil)
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mm)

EX

Trafficability test of wheel tractor)
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(Fig. 1-26.

g2/ Zis/n—-5H l‘?’??@iﬁﬁ'ﬁ B
(Fig. 1-27. Trafficability test of semi-crawler)
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(Fig. 1-28. Trafficability test of crawler)
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d) HEEBER=SEELAKR 2 (Fig. 1-29. Relation between cone index and
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Relation between sinkage of rectang-
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Cone index and sinkage of the
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(Fig.1-32, Drawbar pull vs. sinkage of tractor)
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(Fig. 1-35. Traction ratio vs. sinkage of tractor)
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(Fig. 1-38. Effect of tire size)
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(Fig. 1-40. Drawbar pull vs. sinkage of tractor)
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(Table T-3. Relation between vehicle index and maximum drawbar pull on soft soil)
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b
X i=)
% 20 °° ° ¥ 500
g[ o J’\:'
B if‘l N
HL R e E 400- %
E;d‘; — b2 \\nﬁ‘x
b " 00t AN
7 10F # %
7 3| NS °
é’: o B HE E AL J5 200F e %
Tt * Bk EEL(L Fos N
= o 7 44 X2 kg 1001 .
cm
~ 3‘) 1 1 1 1 I 1 1 ! 1 1 1 1 n’\) i ' L 1 ! | L Il 1 ' L 1
0 50 55 60 0" 50 55 60
HigE VI HlifE# VI

Bl-428 EWE#HE MV IETE S ORMRF

(Fig. 1 -42, Vehicle index vs, sinkage of tractor)
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(Fig. 1-43. Vehicle index vs, sinkage coefficient)
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(Table 1-4. Specification of paddy field wheel on market)
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AT AT VY 5V extension 300
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(Fig, 1-48, Trafficability test of steel wheel)
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(Fig.T-49. Tested steel paddy wheel)
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(Fig.1-50. Shape and size of tested lug)
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(Fig. I -51. Relation between lug angle and sinkage)
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(Fig. I-52. Relation between lug angle and

sinkage coefficient)
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(Table I-5. Test results of paddy wheel)
- s @ B e =] " ; , ]
T RRm o femmn R e wun | ek | BB EREL o) mau
BOEIE S| e | e | Tt s ||| (S am | (e TR
@ E"Fi (h) cm o cm z) (cm
30° +4 7 A ; 2 640, 10.5]  0.52 770, 58.9 6.9 1.0  0.63 071
FUY 5V 3 840 25.0 0.34 870 46.3 16.5 19.6 0. 84 '
1 710, 24.6/  0.38 —  27.8 6.3 7.5 0.83
30° 5 2 700,  13.3]  0.52 870  56.6 9.0 1.2  0.82
3 970, 20.0{  0.44/ 1,050 50.0  18.4| 19.4/  0.95
680 11.1]  0.53 800,  32.1]  11.3 9.3  1.11
40° 5 750, 39.7]  0.37 —|  85.8 21,2
1,5000 21.6 0.22] 1,170 41.6 25.7  20.4 1.26
1 550 8.0  0.56 1,590 26,2 8.6 9.7 0.89
50° 5 2 750 23.00  0.35 —| 842 18.6] 22.00 0.85 1.03
3 1,500  21.6  0.19 960,  41.6| 27.4/ 21.8 1.26
1 730 8.1 0.48 1,350, 29.2  11.0 4117
70° 5 2 910,  14.0 0.39 1,070 53.3 9.3 8.2  1.13
3 870,  29.0/ 0.32 1,060 39.5 23.5| 23,2 1,01
1 560/  15.8/  0.48 955 347, 11.1] 154/  0.72
90° 5 2 1,000 18.7  0.47, 11,0600 90.5 13.5 14.5 0,93
3 1,650 29,7 0.33 960| 37.9] 29.5 30.5 0,98
1 1,000,  37.3  0.38 640,  35.7| 20,2  24.2 0. 84
90° 2.5 1,650  64.00 0,06 3200  90.7| 20,6 239 087 0. 83
1,000  33.1  0.35 710, 46.5  14.8]  23.8  0.62
1 1,100  21.0|  0.40 940| 35,1  15.6| 23.6/  0.66
90° 10 2 1,200 14.5  0.25| 1,220 62,4  27.0 314  0.87 0.87
3 1,600 22.70  0.50 1,590 34.0 16.0 14.4/ 1.11
1 750, 13.3|  0.53] 1,600, 35.8  10.8]  20.0  0.54
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(Fig. 1-54. Relation between lug angle and
drawbar pull)
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(Fig. 1-55. Relation between lug angle and
travel reduction)
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(Fig. 1-56. Relation between lug angle and
sinkage coefficient)
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R 550 | 22.5| 0.31| 1,670| 65.5| 34.8| 13.3| 114 1.17
% 800 | 30.3| 0.37| 1,150| 45.1| 8..8| 180 | 288 | 0.63| 0.90
(v7y 7 K-20) 1,950¢| 77.4| 0.08 130 5.1| 44.1] 22.0| 258 0.85
wiszm—5+ |1 400 25| 0.64| 1,340| 74.5] 26.5 5.7 6.8 | 0.84
7:f;€‘Fy:,1__ 2 850 | 14.2| 0.66 660 | 36.6| 94.9| 2591 23.4| 1.11| (.92
=T AL) 3| 1,250¢| 64.0| 0,17 790 | 40.0| 44.1| 26.8| 24.5]| 1.11
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(FA%YTA2) | 2 ®’ O+ fF EF £ X E T AL OH

s QEAEEICHE, EHcrohi)bREWIOLEDRD,




BERFIER 65%, 95%7Th D, 100mm ©F 7 CiX
pl.1, pl. 2, pl. 3 DJEI58%, 76%, 95% CTh b, b
/r—58 X3 s/n—5LHET 5L, 150mm
DF ICEEORIETHKEERDIE S B ENCE
EjlhaBohs, TOMDBEEIE pl. 1BV CTRET
AKHEBEIFHDE 5 2MEL pl. 3 Tl WO BE dKHEE
WOWE 5 RT L RT B, ShBDZ 55 150 mm D
S VB ERWTRLOT, SheEL L LThE]
B4 anE v KAEFDOEZ I BRI /n—F, 7v—3F
X0 T IRTWBE Ehibib, ok LERS
HEEETEEAEL, BLrRERAELREO S
CHIE IR, FhfloESic EORB X Y BIDEE
BrimbodbBrdbhsd,

Fiz, BTHECHO W TOBEOKR T pl.1 Tk 2
v—SRELHEL, pL2 TR A2AT VYV TS
S¥30°DH D, 50°TE 5 em®D T B LV I5ecm D F 2

BTN Tfe, pl.3 Tz —5 - F5 24, &3
P2 ALY BIELCKHEERDE S ML
nTuwic, ik, HTAN 7 23 EREE LV L E
EEFEEE R, EARET S L IR BT
HWEREL I D,

@ #% W

FIUBIB—FILL, FUAEYEZ DL, WHELD
BE T 50° © 7 7 O KEEEFOEEEN RFC, Bt
DAEHTE30° DT 7B TN D, FFr/Emss
K2 B LEDINEMARTHN, ERED L PEL ST
BREINAE LS HDHDOC, 10cm B EOEINEY LA
b d, ¥CARRORFEFGITROBEHELL
BrriaEALETELZEL L 50T, BLiiak
AFHOGIBRCTRIEI LR IVERSEO D L
Bbhb,

rm—73 -

5, H—FARIOwIZe—FDMEE

FHHIC BT D H — FABLO2: 7 v —F OMHEE
AL, FOBMAMEAIEET Do REEREYRIT L
oo

W + &

KA —NVE T 7 2 OREEGIC, B~ Pk
237 w—FHEEL, B LR S X OREE
dleFWT, TOER], BT, EEERES X OELHE
FIE L,

1) HEE
a) H—Fn
DV 2R X VRS LBEHREOY L — & X 4 YO
HCHEEZEDBDTHDLH, BFEON—~ P L Bic
D, FOERMITRG Beniciedy o RO EE Y
L, EHEEAKLER Y, hodlhrRILE S &L
b DThHD (BI-61RD,
% R 2A¥ 27 nw—351903
FULERT ZHETEKK
£EX4ME 2,330X220mm
v~ BEX250XIEII8XE 40 mm
va—¥ 9fE
FE2(HAD 25kg
v~k #1-62K

b) 3 /7w—7

BI-61 H—FL&FIRE

(Fig. 1-61. Tractor with girdle)
& Zm—=54 VA r—¥ 5 VL0
BUERT ZEHETEKK
EEX£IE 4,040X360mm
v~ EE360XIE60XE E15mm
va—8 41l
oy F 84 mm
ZE2 (M) 100ke
Ty 4.00-12 4P

By » BWEGOBE 760 mm
Yoa "%’Uﬁ % I ‘63




c) BHELI &

=2R201 BT 7 X |——|”
B =EETNSF 4 — L AD 157 =
ENE 2

AR 1,005cc

ok 18 PS/2, 800 rpm

ZHBRE A6 B, TR B

24 Hif 4.00-15 2P
Hik 8-24 4P

HHES piRESE L£F&3#H & 30ke
HiwEsE LA 18 5T 150kg

BT AR 38kg
PUSRIERIRIE 1,295 mm 62 H— LD 2 — Ok
d) REERE DA (Fig. 1-62. Shape of girdle)
EA Y -7 [Zw—3F 4o
FATDOH v -3 AbrvA gV
AR & 515 kg 515kg 430 T l—ﬁ "
BREE 730 780 800 T4 |(§»~ I
HiGTHE 360 50130
wE R 1, 245 1, 295 1, 590
2) +EEY
5 e N LI 35 N LES
5 7| ESmE pl.3 pl. 4 —360+0.
+ | i B+ i1 +
BZRimE | 9 A5 BH | 8 H2THREETHw,
BELTo | TOBREKL, 9 A30H »
BRE X O EEA R TR, R #ZM-638 £I4/0—-F0L - —OFIk
BRELRTIC YA K
(Fig. 1-63. Shape of half-track shoe)
BB 10888 | 10§98 | 10H10H FIBE AN (ke/en?)
& K W 14.9 34,0 42,5 0 5 10 15 20 25
(LT (%) e 1 ——
PISEE AJRNL | %5 1-64 | % 1-65 | 4 T 661 5l NN oA
T 48 Hon 0.839 0.754 0.325 ol \ ek
LT R ke — -1.10 —0.25 . S~
Gl kg — 1.14 0.97 w 15F /
BOE Sic 0.05 0.02 0. 04 = 20f (

(kg/cm?) ~ gel !

WEREEA G | 53 56 62 @ |
() 30F e
§ % Ha 0. 02 0.00 0.00 \

(kg/cm?) 351 3
&L%B%é%%ﬁ?% 24 20 24 4ol /
MERATRE | L te L 15 L #1640 ME#EAER GESIEE)

W BABHOE AP, SO AENI0°, B 25N 2 one?, (Fig. 1-64. Cone index of tested field)

KEL 6 em? T B 2,800rpm Kic B X SWHAAI L, ¥F|S, PTO HizHE
3) RBIT% B, BrEExvESFrr s 77 CEHTESE R,

ESIRBESC BT 2E MBI, I ae v TR FEITEY I G T 5 2 2 &R L, %B|JE
(b L 355 mm) & DEFINE (FE3ton) LBUCAR 10X ) LOARBHIIHHE Lic, ZOS +5 7 50
HRHEL R S, ZO30 + T 7 2 OBMEEERE  TEAEERT e L,




ATEB T 2ES RGBS LR LEAHTHSNR, & CRLWTE, £37r—F3dbbA, F—FVEEL
X ATEBHERC L V52 GBI-6TH), ¥/t VHEREDLRS,

F7 Ry FEOMEFELI0mm & L,

Te BEBEBOE ), ETHETEE, SFERR,
FEEERE, Tl HEScounChEIEEEY TR -
b

ISR AT (kg/em?)

0, . 5 10 15 20 25
5 “‘X>o oo N
1) \ semmmmx FI
# 15h . ,\ \O
) 7 /"/ |
om 25 Va BI-67TH R HT B35 0—F OEIHE
30 F i (Fig. 1-67. Traction test of semi-crawler on
35| '\x' \0 soft soil)
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S50 FHEEAEROTES ol 3) ("Tables ]I/:T Test results with tire)
(Fig. I1-65. Cone index of tested field) 5 gﬁggﬁh‘%gﬁ% BE\EE] I ﬁg‘l %E’,]_{:{;%%
€ B | BB omy | () |(m/seod| () | 3K @)
PSR AT (ke/em?) 3 2,80 8.4 0.99) 233.8 0.320 0.188/3. 08
0 5 10 15 20 25 n | 2,694 13.0] 0.79] 334.0| 0.457| 0.2683. 49
NN ‘ m ‘ # | 7 | 2724 46.5 0.55 626.6) 0.857| 0.5034.59
T\ M | 2,660 94.8 0.06| 993.7| 1.360| 0.797)0.80
o1 Y " xemmmox KA s | 42,780 3.3 1.25167.0 0.229] 0.134}2.78
# 15t h J n | 2,704) 12.9] 1.07 317.3) 0.434| 0.255/4.53
& gor { | 7 | 2,660 22.4] 0.94| 442.6| 0.606| 0.3555. 31
~ ok X } v | 2,570 41.9 0.68| 659.7, 0.904| 0.530/5.99
T ogh \o g | 7 | 27200 90.4) 0.11) 868.4) 1.189| 0.697)0.13
sl ! \ | 52694 6.0 177 167.0 0.229) 0.1343. 04
i / || 2625 8.8 1.68 2923 0,401 0.23506.54
40 &1 ) | 2724 206 1.34] 409.2 0.560 0.329]7. 30
#6651 M#EAEFRALES pl. 4) n | 2,573 34,8 1.17| 501.0| 0.685| 0.402]7.81
(Fig. 1-66. Cone index of tested field) | 1,968 94.5| 0.08| 868.4| 1.190] 0.698)0.11
@ i A o i
D E‘é?"ﬁﬁ% ‘ v | 2639 78.4| 0.22 400.7 0.548| 0.3221.17
EIHROBREP 11~ 9 RS LOFL-68, 69 A\ |y cail o5 0 004 514.1] 0704 0. 413D, 27
o Kl LRFDRRRIKOC L m T b O Ly %, | n {2690 100.0| 0 589.7| 0.806| 0.473 0
ER =55 T/ ER B | 4| 27200 79.0/ 0.26) 393.1| 0.538 0.316[1. 36
EFMRE= T /R BT | 2,714 80.8 0.24] 378.0| 0.517) 0.304(1. 21
BRI R =B I BB AT By o714 053 0.60 415.8 0.570] 0.334/0. 33
TR T RO | B EE T E T o 2k | " | 2780 100.0 0) 385.6/ 0.528 0.309 0O
o Ui, w1 5 |2800 76.1 0.47 257.0 0.352 1.206[1. 61
S OEIC L AU, B L i, A Tl on | 2,639 77.6) 0.41) 3402 0. 466] 0. 273[L. 86
KA B LT & 4 0 B 2 BRI 10 35 5 e n 12,603 89.8 0.18| 340.2| 0.466| 0.273)0. 82
s 7 me B EN R AAS, Bl L n | 2,452 100.0 0| 604.8| 0.826| 0.486] 0
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(Table T-8. Test results with girdle) (Table I-9. Test results with semi-crawler)
v NEe G 2 N P =2
g | IR s aemion) #m) | n W[ E 3 b BEIPVE T e emi ] ) |anl [ 20
B | (rpm) | (%) |(m/sec)| (ke) RE (PS) o |E (pm) | (%) |(m/secd| (ke) RE | H 5
3 2,800 5.0 1.07 148.0| 0.190 0.114[2. 11 3 12,725 0.1 1.05| 270.8 0.2340.170| 3.79
| v | 20721 24.6| 076 484 7| 0. 622| 0. 374{4. 90
51| 7 | 2721 48.9 0.53 600.10.770 0.4634.34 . 12,8000 13.3) 0.94) 433.2) 0.3740.272) 5.43
Bl 7 | 2,661 81,0 0.19[1,0275 1318 0.7943. 22 n | 2,605 22.8 0.77 768.9] 0.66410. 484 7.89
4 | 2.721| 14,00 1.07| 328.8] 0. 422| 0. 1854 90
B\ 9 es0| 438 068 5018 0760 0457536 | ¥ | 2510 88.4/ 0.11/1,198.3 1.0280.749] 1.75
o| 7 | 2480 9.6 0.121,035.7) 1328 0.8001.64 | 4 | 2,640 7.6 1.11| 4332 0.37400.197) 6.42
2| 5 | 9645 0.0 1.72 221.9| 0.284| 0.171[5. 09
@) 7 | 2,630 271 1.23 4110/ 0.527) 0.3186.75 .| " 2,660 9.3 1.101 639.0 0.5500.214) 9.38
S\ ow | 2,350 47.1] 0.78 575.4| 0.737] 0. 444}5. 99 n | 2,220 21.1 0.89] 855.6| 0.737/0.539] 9.12
v | U180 977 0.191L0275| 1318 0.7940.26 o | o | STl ool ) ool ool o/ asal. 266 7.25
3 | 2,800 13.70 0.94] 163.7 0.209] 0.126[2. 05 5| 7 | 2,335 9.0 1.49) 639.0| 0.551[0.404/12.63
n | 2 750 24,2 0.80 372.0| 0.476 0.987]3.97 -
n | 9750 52.8| 0,50 744 0| 0,955 0. 5754 96 | 2,235 35.3 1.02 812.3 0.7700.51011.05
n |9 770 81.7| 0.19] 758.9] 0. 974 0.586[1. 96 n | 1,895 30.4 0.92 963.9] 0.8300.606/11.00
i | 2, 540] 100.0 0| 818. 4| 1.021| 0.615] 0
n | 2,755 83,5 0.70 520.8 0. 666 0. 4021 86 3 | 2,785 0.6 1.07] 138.4 0.119)0.087 1.97
n | 2,690 35.6| 0.66 528.2| 0.677 0 407)4. 64
| 7| 2540 345 0.64 662.2| 0.849) 0.5125. 66 712,725 0.1 1.07) 346.1) 0.2980.218 4.94
v | 27200 40.8 0.61) 632.4] 0.509) 0.4816.13 n | 2,605 21.6/ 0.78 730.6] 0.63100. 460 7.60
n | 2 665 61.6/ 0,45 744, 0| 0.954| 0. 5744, 46
v | 2755 78.8 0.22| 758.9| 0.972 0.5852. 23 1| 2,665 38.5 0.63 907.4) 0.7820.570 7.61
v | 2,580/ 1000 0 8556 1.095/ 0,641 " 0 n | 2,420 90.3 0.08| 884.4| 0.7620.555 0.94
4 | 2,800 16,9 1.07 260, 4| 0.334] 0.202[3.72
T| v | 2755 24.0 0.89] 424.1] 0.544| 0.328)5.04 A | 7 | %010 100.0) 0 945.9) 0.8150.595 0
| 2,755 41.6| 0.73] 543.1 0.692 O.i%25.29 4 12,78 3.3 1.23| 153.8| 0.133/0.096| 2.53
n | 2 665 48.0| 0.63| 558.0/ 0.715| 0.4385.07 T
n | 2 665 61.2 0.47) 632. 4| 0.810] 0.4873.97 712,782 3.3 1.23 199.9) 0.1720.153 3.29
7| 2,570 742 0.39) 6994/ 0.689) 0.5388.64 | v | 2,690 7.6 1.13 299.9) 0.2550.189| 4.53
W | v | 2605 82.3 0.21) 669.6| 0.892| 0.540[1.87
v | 2570 1000 ol 706.8| 0.906 0.546 0 | ¥ | 2663 0.1 1.2/ 730.6 0.6300.460111.95
v | 2,690 27.4| 0.89| 446, 4| 0.572 0.8435.2 2| v | 2,605 35.4) 0.76 715.2| 0.6160.450) 7.24
n | 2,690 330 0.68 528.2| 0.677| 0.407/4. 80
0| 550 985| 064 39.8| 0.820| 0,493, 46 5| | %663 68.9 0.38 807.5 0.6960.507) 4.09
4| 7 2,605 60.3 0.47 736.6 0.931 8'2624.62 S| w | 2,590 79.0 0.03 992.0] 0.25500.580| 0.39
i | 2,505 100, 0 0| 781.2| 1.001| 0.604/ 0 /
| 5 | 27480 "39.7| 1.07| 520. 8 0.668| 0.402/7. 44 | 2,390} 100.0 011,030.5/ 0.8870.647 0
Z| 5 | 20540 4801 0.94 602.6 0.774) 0.46617.57 5 12,5700 7.0 1.68] 372.2| 0.321]0.234] 8.33
@ | v | 2425/ 518 0.76| 669.6| 0.857| 0.540/6.79
S|y [ 1927 617 0 54] 721.7] 0.925] 0.557)5. 21 12,694 6.0 1.77) 453.7) 0.3920.26910.70
v | 1. 241| 100.0 0/ 7812 1,001 0.604 " 0 n | 1,816 16.1 1.07| 845.9] 0.730[0.53312.05
v | 2,690 9.4 1.14| 528, 2| 0.677 0.4088. 04
v | 204500 45.0/ 0.94) 595.2| 0.763 0.4607. 46 7o 96§ 21.1 011,038.2) 0.8720.676] 0
v | 2 4500 34.1 0.89) 602. 6| 0.772 0.4827.15
n | 2 205| 59.4| 0.63 669.6| 0.858 0.5175.62 B -
v | 1515 79.0| 0.23 729.1| 0934 0.5632. 23 gl-10% & 1 £ #
n | 1,210 100.0 0] 855.6| 1.100| 0.662| 0 (Table 1-10. Travelling resistance)
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(Fig, 1-86. Distribution of driving force on front and rear wheel in relation
to drawbar pull on asphalt road)

1 000" = x
’ s T 7R YT R
o 28250 ur
— e ¥x
800} =i L\°7—7U“/7 2
B 0 El%'*?‘?‘?v?
gy 700f R
7 600
1\<§ 500}

4001
300}

200} /@% e
100 1 1 i L 1 1 L 1 J

X100 (%)
5

Q.
g8l
Rlgaof eF77mwz oo
BE | e77mvouy
'?E:“-Q-]:] 1 1 1 ) 1 1 I L ] 1 1 1 ! 1 1 ] 1 1 ' ) I 1
®™ 0 200 400 600 80 0 200 400 600 0 200 400 600

# 5l 7 (ke)
BN-8TH ZFEBIHEEHNONH L OBR (FERLE)

(Fig. I -87. Distribution of driving force on front and rear wheel in relation to drawbar pull on soft soil)
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(Table 1-16. Minimum turning radius)
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" 4 THERE) Sy — A " 2.87 1.50 2.30 1.11
: " QNS v —FEH " 2.53 1.11 2.53 1.07
" AHEE Fv—Fed | @ # 3,17 1,76 3.10 1.72
" QWIS UL — p 2,93 1.52 2.90 1, 49
" AHERE v —FEA " 2.76 1.33 2.68 1.20
" QHEE T — % " 2.56 1,09 2. 40 0.97
74— RV A . .
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(Table I-18. Braking performance on asphalt

road)
B F R | EEME| BT il B PR
4 Bm EX & 6 20, 5km/hr 2. 64m
2 Hy BK & | 6 K 20.7 2. 60
HAES (kg/em?)
5 10 15 20 25
0 T T Camech =0T ? T ]
5L i><\. B o4Ex1
\| JEFAAR X 102
e 10 ! s
YA K
—~ 20+ 7 e RS aelee
cm /
~ o5b o o——o /N P B
o N o T
. V o NEAERAR
/ A & KRR
40+ x

1 1 1 1 !

0 0.1 012 0:3 0i4 0.5 0.6
THEITT (kg/em?)
#N-91E0 (rRRBEOBEH
(Fig. 1-91. Soil condition of test field)

PG O L REHIE T-IRKDBED Ch -T2,
i) vk
120 775 v X D FHEIEL T » B DRk %
I-19RICAR T, ZOBRENLIRD T Lvbnb,
M) BEETRILBESOBESTEF LSRR, F
7wy 2 dETORRES,
) AERENIREEO BN 2 SRR B OBE L v/
SR, BB EO AT 4 HEEFOE 5 Ak E L,
Y EBRIERECAREDS IO T 7 r g 7 03R
ME L,
&) 10a BORBTABEHT T v o 7 35 D Dis




EI-19% TIVEEAEFHNE

(Table 1-19. Plowing performance)

GEFTECE ¢ (513D
I E |4DL| 4N |2DL} 2N
#F #E o (em) 15.6| 15.5| 15.4| 15.3
#F B em) | 41.4] 42,2 45.2] 42.9
ok W E E e 645 653 693 659
E T O#E E (m/seo 0.60] 0.52 0.43] 0.44
& TR T E (9w
£ % OHE iR 5.8 6.1 21.8 15,6
ot E i 5.7 6.2 21.1] 23.9
03 ¥ 5.8 6.2 21.4] 19.8
72 o B N e
% 0.79] 0.92 - =
BB A 0.93 1.04 — —
it 1.72] 1.96 — —
% 1.27] 1.34/ 1.88 1.57
BEEA 1,18/ 1.27] 1.73] 1.78
G 2.45 2,61 3.61] 3.35
Hig B A& F 4,17 4.57| 3.61] 3.35
ﬁ;ﬂ#ﬁ%ﬁg *= ﬁ: ?a (m®/hr) 139 122 107|104
frpiiig (md/Ps o | 334 268 207 3L2
BB W ' E W | 2.64] 2.76] 2.77 2.56
10a ¥ b B & o | 2.96] 3.500 3.95 3.79
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(Table 1-20. Rotary tilling performance)
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#OF HE E (mse | 0.26] 0.34] 0.400 0.36
& TR T R O w 1.8 0.0 3.8 0.0
B o 85 7 e
I . 0.19/ 0.33 — —
% . 0.36/ 0.38 0.90/ 0.80
it 0.55 0.71| 0.90| 0.80
P TOMEEEE  Gpm) 298| 375 422 394
PToﬁi{h 2 73 (PS) 11,4/ 15.3] 16.5 12.8
oy @®s) | 11.9 16.0] 17.4] 13.6
gﬁig%ﬁ% b ﬁws b | 131 122 133 17.1
ok oW B B o | 2.74 4.32 3.78 3.49
10a % v # % o | 2.11 2.55 1,89 1.93
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(Table I-2. Sieved result of clods produced)
N pl. 2 pl. 4
-
LHoE T~ Boaw|ow| 3w | am| 1%
kg kg k| kg ke
1l em Y T 14.4) 13.4] 13.7/ 11.1 3.6
1 ~ 3 cm 2.0 2.3 3.0 3.3 7.3
3 ~ 5 ¢cm 0.1 0.6 1.2 1.8 6.8
5 cm Pl Lk 0.0 0. 3] 0.0 0.3 7.8
B 16.5 16.6| 17.9 16.5 25.5
% % % % %
1 ecm P2 F 87.3] 80.8/ 76.6| 67.3 14.1
1 ~ 3 cm 12.1) 13.8/ 16.7/ 20.0] 28.6
3 ~ 5 cm 0.6 3.6 6.7 10.9] 26.7
5 cm Mk 0.0 1.8 0.0 1.8/ 30.6
H) 100. 0 100.0{ 100, 0} 100,0| 100.0
EH L BE (em) | 0.703] 0.932| 0.985| 1.281| 3.547
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Y
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(Fig. 1 -2. Typical distribution of produced

clods size)

Schematic drawings of soil sieving
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(Table I-3. Tilling depth, width and power
requirement on sieving test)

pl. 2 pl. 4
13 | 23 | 33 | 48 1
F T E E (n/se)| 0.58) 0.86] 1.53] 1.59 0.59
o 18.3) 16,1 21.5 17.5 16.7
FHE (m) (£ 20.8 20.1] 20.6| 18.3 17.3
¥ ¥| 19.6/ 18.1] 21.1] 17.9 17.0
#r 18 (em)| 129. 0 129, 0] 129.0| 129.0| 129.0
# ok B E Bend| 2,528 2,335 2,722| 2, 309] 2,193
PTO [A#&3EE pm)| 532] 428 450 390 503
Pzt BRI apmy| 245 198) 208|180, 232
P 7 Ggem)| 15,1 20,9 31.9] 34.6 318
i%*fjﬁfj‘a(g-m/cm 0. 0060,0. 0090/0. 0117(0. 0150/0. 0145
g Jies9) 112 12,5 20.00 18.8 22.4
%%ﬁj@mﬁﬁ(pycm@ 0. 0044;0. 0054{0. 0073/0. 0081/0. 0102
HEY v F  (m/rom)| 0.142) 0,260] 0. 442) 0,540 0,153

Bl-4% ERICLDER ORI

(Table T-4. Sieves classification for manual sieves)
#2 |@moR %Eﬂéﬁﬁniﬂg@ (" (%) #
No.l lem lem YT 0. Sem
No.2 2 2~1 1.5
No.3 3 3~2 2.5
No.4 4 4~3 3.5
No.5 5 5~4 4.5
No.6 7 7~5 6.0
No.7 8 8~17 7.0
No.8 | 10 10~8 9.0
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(Fig. 1-3. Manual sieving)
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(Fig. 1-4(2). Measuring apparatus for rotary torque)
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SUMMARY

The possibility of prediction of trafficability and
tractive and rotary tilling performance were experi-
mentally studied.

1. Prediction of trafficability

1) The SR-2 soil resistance tester was designed for
the purpose of knowing the relationship between the
trafficability of tractor and physical properties of soil.
Cone penetration, rectangular plate sinkage, shear
and friction resistance can be measured in situ by
this tester.

2) The variation of measured value due to the change
of penetrating speed and inclination is practically
negligible.

3) The relation between the penetrating resistance
2 and base area A of cone (top angle 30° and 90°)
and disk is expressed by the following equation,

2.7
=7 +4

The value of ¢ depends on the soil condition and
the shape of probe.
4) There is a hyperbolic relationship between the
mean value of cone penetrating resistance and the
sinkage of running device of tractor.
5) Nearly a linear relationship is recognized between
the sinkage of rectangular plate and that of running
device. The closest relationship is found between
the skinage of running device and that of small
rectangular plate (25X100 mm) on which vertical
force of 30 kg is applied.
6) The sinkage coefficient can be determined from
egs. (I-30)~(1I-32) by knowing some specification
of tractor.  The sinkage of tractor on any soil can
be assumed by measuring the sinkage of rectangular
plate if the sinkage coefficient of the tractor is known.
7) The tractive force of tractor wheel can be
calculated from the result of shear and rectangular
plate sinkage tests, and the rolling resistance from
the rectangular plate sinkage test.  Therefore, the
drawbar pull which is the difference of tractive force
and rolling resistance can be assumed by the SR-2
Tester,
8) The following relation is recognized between
the traction ratio F'/W and the sinkage of rectangular
plate (25X100 mm) on which vertical force of 30kg
is applied.

F__2
B el AL

9) A proposal for the classification of trafficability
of soil when the tractor is travelling without load,
rotary tilling and plowing by the rectangular plate
sinkage and the cone index is shown in Table
1-17.

2. Tractive performance
1) A four wheel drive dynamometer car which has
electro-magnetic retarder type loading apparatus and
electric power plant was designed and constructed
for the purpose of studying the tractive performance
and power requirement of tractor. The drawbar
pull, travelling speed, engine speed and fuel consu-
mption can be recorded by the recording apparatus
in the car. Direct reading and digital recording of
instantaneous travel reduction is also possible.

2) The effect of several factors on the drawbar
performance of tractor on artificial road was studied
experimentally.

i) The drawbar pull on concrete road is consi-
derably inferior to that on asphalt and low cost
roads. The drawbar pull on ground and troweled
concrete road is only 83% of that on bloomed con-
crete road.

i) No difference is seen between the drawbar
pull on ground concrete road in wet and dry condi-
tion until the travel reduction becomes about 10%,
but the pull on wet road becomes inferior by 2 to
7% when the travel reduction is more than 10%.

ii) No difference is recognized in drawbar pull
when the height of hitch is changed from 40 to 60 cm.

) The higher the tire inflation pressure, the
larger the drawbar pull in the range of tire pressure
from 0.30to 1.47 kg/fem® Rythmic bouncing pheno-
menon is seen at about 30% of travel reduction
when the tire pressure is 1,47 kg/em?.

3) The effect of fundamental specification of tractor
on the tractive performance on soft paddy field was
studied.

1) The heavier the tractor, the larger the drawbar

pull on concrete road. On the contrary, the heavier

the tractor, the smaller the drawbar pull on soft soil
as the rolling resistance increases.

i) No difference in drawbar pull is observed by
changing the front and rear axle weight ratio on
concrete road, but the smaller the ratio, the larger
the pull on soft soil.

ji) The larger tire is a little superior on concrete,
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but the difference is significant on soft soil.

4) The drawbar and travelling performance of some
steel wheels with different shape of lugs was studied
on several kinds of soil conditions,

1) The steel wheel with 50° angle lugs is supe-
rior on sandy loam, but 30° lugs is superior on clay
soil.

i) The higher the lug, the larger the drawbar
pull. Tt can be said that 10cm will be a proper
height as the hard pan will be broken by too high
lug.

5) The performance of four wheel drive tractor was
compared with those of two wheel drive, semi-
crawler and crawler tractor.

1) The drawbar performance on asphalt road was
as follows,

a) The travel reduction of four wheel drive
tractor is considerably less than that of two wheel
drive. The drawbar pull of the former is about
twice of that of the latter at the same travel reduc-
tion.

b) The maximum drawbar pull of four wheel
drive ‘tractor is 1.4 to 1.6 times as that of two
wheel drive.  The maximum traction ratio of four
wheel drive is 0. 85, while that of two wheel drive
is 0.5 to 0.6.

¢) Maximum force ratio of two and four wheel
drive tractor is 75 and 85% respectively. The reduc-
tion of force ratio when the pull is small is less in
four wheel drive,

d) The tractive efficiency of two wheel drive
reaches its maximum value of 60 to 70% at the
traction raito of 0.4 to 0.5, and decreases rapidly
at the larger traction raito. In the case of four
wheel drive the tractive efficiency hardly changes
and keep the value between 70 to 80% during the
traction ratio of 0.5 to 0.7.

e) No difference is recognized in fuel consump-
tion per hour per drawbar horsepower at the same
drawbar pull, but the minimum value is less in four
wheel drive.

f) Generally speaking, the drawbar performance
of four wheel drive on asphalt road is far better
than that of two wheel drive,

i) The drawbar performance on soft soil was
as follows.

a) The travel reduction of four wheel drive is
far less than that of two wheel drive. The drawbar
pull of four wheel drive is two to three times as
that of two wheel drive at the same travel reduction.

b) The maximum drawbar pull of four wheel
drive is 1.2 to 2.4 (average 1.8) times as that of
two wheel drive. The maximum tractive ratio of
two and four wheel drive is 0.16 to 0.31 and 0.26
to 0.60 respectively.

‘c¢) The force ratio of two and four wheel drive
is 0.23 to 0.52 and 0,29 to 0,70 respectively, the
latter being 0.9 to 1.7 (average 1.4) times as that
of the former.

d) The maximum drawbar horsepower of four

~ wheel drive is 1.8 to 4.0 (average 2.7) times as

that of two wheel drive.

e) The maximum tractive efficiency is 2 to 28
% in two wheel drive and 6 to 42% in four wheel
drive, the latter being 1. 3 to 3.0 (average 1. 8) times
as that of the former.

f)  When the differential gear is locked the ma-
ximum drawbar pull is 1.0 to 1.7 (average 1.3)
times, maximum force ratio is 1.1 to 1.5 (average
1.2) times, maximum drawbar horsepower is 1,0
to 5.0 (average 2.0) times and maximum tractive
efficiency is 1.0 to 5.0 (average 2.1) times as those
when it is not locked.

g) Generally speaking, the effect of four wheel
drive and differential lock is remarkable on wet soft
soil. In addition, the improvement of drawbar hor-
sepower by the reduction of travel reduction is eff-
ective.

ii) When the drawbar performance of two and
four wheel drive with differential locked are com-
pared with semicrawler and crawler, the crawler is
the best, followed by semicrawler, four wheel drive
and two wheel drive.

iv) The front wheel tractive force on asphalt road
is about 46% of the total tractive force, which is
almost the same percentage as the front wheel weight
distribution.  The percentage of the front wheel
tractive force decreases linearly as the drawbar pull
increases, and finally it becomes 20% when the
tractive ratio is 0, 93.

The percentage of front wheel tractive force on
soft soil is around 30 to 40% even if the tractor does
not pull at all because of weight transfer as the
rolling resistance is large. This percentage decreases
as the pull increases.

v) The effect of four wheel drive and differen-
tial lock on the sinkage coefficient when the tractor
travels on soft soil without pull is not recognized,
but - the sinkage coefficient of four wheel drive tractor
pulling a load is considerably small and the effect
of differential lock is recognized a little,

When the sinkage coefficient of two and four
wheel drive is compared with crawler and semicrawler,
the coefficient of the crawler is the smallest, fol-
lowed by semicrawler, four and two wheel drive.

vi) The minimum turning radius of four wheel
drive is a little longer (1.02 to 1.09 times) than
that of two wheel drive. But when the four wheel
drive tractor, of which two wheels are driven, is com-
pared with the two wheel drive tractor, the radius
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of the former is about 1.3 times as that of the
latter.

vi) The force required for steering the four wheel
drive is about 1.8 times as that for two wheel
drive. The steering force when the inner wheel
is not braked is about 1, 2 times as that when braked.

vii) The travel reduction of the four wheel drive
when plowing is remarkably small, and the differen-
tial lock is also effective.  Therefore, soil volume
tilled per hour is fairly large and the fuel consump-
tion per 10a is little. The horsepower distribution
on the front and the rear axle when plowing is 42

: 58, This means the rear axle horsepower is less
than that of two wheel drive, but the total horse-
power of front and rear axle of four wheel drive is
larger.

ix) The effect of four wheel drive and differential
lock is not recognized when rotary tilling. The
horsepower distribution on pTO shaft and wheel axle
is 955,

3. Rotary tilling performance

As the power cultivating implement is most
important to till the rice paddy fields in Japan,
characteristics of rotary tiller was studied.
1) The effects of the soil physical properties on
power requirements of pTo are as follows:

1) prO torque is proportional to the soil shearing
strength. But no linear relationship is observed be-
tween soil moisture content and the pTo torque (Fig.
I-1, 2).

i) Under usual soil moisture condition, no rela-
tion is observed between the length of tilling pitch
and average size of tilled clods, except on Konosu
clayey loam soil of 70% or more moisture content
(dry basis) where nearly a linear relationship is ob-
served (Fig. M-12,27). Size of produced clods mainly
depends on the structure of implement and the setting
of hood and tines and not on pitch.

2) Oscillation of load under working is so tremen-
dous, and its absolute value is also so enormous
that they badly influence upon tractors.

i) The oscillation of pTo torque contains three
kinds of waves under influences of universal joints,

of tine setting, of local conditions of the field and of
the wheel shafts torque which alternates in relation
to the travelling condition of the tractor. The pTO
torque oscillates between 0 and 200% of its average
value.  Average values of sustained PTO torque are
18~40 kg-m.

i) Average values of thrust of implement to the
direction of travelling are 500~—90kg, but instan-
taneously the implement adds forward thrust of
more than 640 kg to the tractor. The thrust is
nearly proportional to rotary shaft torque to the 3/4~
1st power. The same relationship is also observed
between rotary shaft torque and travel reduction of
tractor (Fig. 1-15, 16). The upper link is more
enormously stressed than lower links. Average va-
lues of upper link stress under sustained work are
930~150 kg in tension, but instantaneous stress
amount to 1,900 kg.
shown in Table T-5,

i) Wheel shaft torque of the tractor alternates
between negative and positive value dependent on
the slow wave of pTO shaft torque oscillation, and
when the alternation becomes pronounced degree the
tractor is observed to travel with peristaltic motion,
The periods of these motion are 3.0~4.8 times
of those of rotary shaft rotation.

3) The relation shown in Fig. I -18 is found be-
tween tilling pitch and pro shaft torque. The pTO
shaft torque decreases at first as the pitch increases,
and then the torque increases again untill the engine
stalls if the pitch increases more. Between these two
zones there is a critical zone in which pTO torque
becomes minimum. The value of pitch that belongs
to critical zone is dependent on the soil shearing
strength of the field. No peristaltic motion of trac-
tor is observed in the critical zone and engine stall

Stresses in other links are

zone.

4) Tests using six kinds of implements showed
the same results as 1)~3). A proposal to show the
all characteristics of a rotary tiller in one chart as
shown in Fig. 1-30 to I-34 was made in which
the abscissas give pitch and the ordinates all other
values.
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