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Computer simulation of tilling force was first
established. This was very helpful to develop the
new rotary tilling system of a walking tractor
which uses a coaxial simultaneously counter-
rotating blades to stabilize the tractor while
tilling.

The simulation revealed that the fluctuation
of the tilling force generated by the new tilling
system retaining a conventional arrangement of
blades is great compared with the conventional
tilling system, and that the system with an
appropriate arrangement of blades improves the
said fluctuation.

The walking tractor developed with this
simulated results demonstrates the capability of
being operated stably up to its maximum output of
tilling shafts.
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Fig. 1 Forces Imposed on a Walking Tractor
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Table 1  Specification of Rotary Tilling
TILLING PITCH (mm) 114
ROTATION SPEED (min™) 204
TILLING DEPTH (mm) 123
Table 2  Soil Condition

SOIL GROUP KUROBOKU
WATER CONTENT RATIO (%) 20
SOIL HARDNESS (kPa) 345.7
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Fig. 7-3 Standard Deviation of Force Waves
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Table 3 Specification of a Walking Tractor

MASS (kg ) 90
MAXIMUM OUTPUT OF
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Fig. 11-1  Standard Deviation of Force Waves
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T 2 EAZEHEEOREE Lz &, Al tich T
% K OFEDEEE (xk (1), yk(b), zk(t)) &$5 L. T
B3 5% 65571 (fx, y, z(t), mx, y, z (D)) 1&. kA TEX
hs,

Ty, 2(1) =X Afxk, yk zk(1)
N
mx(t) '—EI (vk(1) Afzk(t) —zh(1) Afyk(t))

my (L) —ﬁl (zk() Alxk() —xk(L) Alzk(1))

ma()) =2 (xk(®) Afyk() —yk(D) Afxk()

APPENDIX C

Fig. 1812k W T, BiSl 7=k > AMO XK %= W,
F72. P AEREBEROR M E Lz &, Al tIch
% j FEOMOMEEEGG T OMEEE (X), Y, Zj) &
325 &, [APPENDIX Bl&k 0 TjIcfEHT 285 AK
73 (fxj, vj, zj (1), mxj, yj, zj (1)) BEHTZ 3,

KoT. ZNAEFIC, PITEHT 285 ARTIDOEK
73 (Fx, y, z (t), Mx, y, z (1) iZ. XA TEEh 3,

Fax, y, 2(t) =i>§‘ Afxj, yj,zj(t)
Max(8) =2, (maj (6) + Yjt2j (6) — Zjfyj (1))
My =3 (maj () +2%jfxj () — Xtz (D)

M2(D) =3 (mazj()+Xjfyj () — Yjfzj())

T (X;.Y;.Z;)

Fig. 18 Forces Imposed on Rotary Shaft

— 118 —





