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Performance of a Vibrating Cutting Blade on a Potato Digger

Kenshi Sakal, Shun-ichi Hata
and Satoru NANBU
(Laboratory of Agricultural Machinery, Faculty of Agriculture,
Hokkaido University, Sapporo 060, Japan)
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Fig. 1.

Tested vibrating potato digger.

WIS EVbitry P2 vy k- THEHK
W Eh, FOBBTHENDMSh D, LaL, A&
TRIRAH ORI L 50k s vy BigrE

[EZEGTVBIDIT, 2 T X5 A H  BHE
Bhb, ThxIviLi,
2. B 2B

T BB BR B1 5E B B P> 0 1B — 23 3 %
B s L, BAMSHRE % Fig 2 i L,



5 IR T NIRRT o 381

Wi A7 T A
Corn index
0 1 2 3 4 5 6 7 .8 (MPa)
Oo 1 2 3 4 5 6 7 8 (kgtim2)
€
(8]
o 10
a
@
o
(o)}
<
2 20
@
c
(7]
o
30

Fig. 2. Corn index-depth curves of tested field.
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Fig. 4. Soil surface profiles on the cutting blade

for Vy=0.60 m/s.
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Fig. 5. Relation between soil area ratio on the

cutting blade and frequency.
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Fig. 6. Relation between soil area ratio on the
cutting blade and velocity ratio.
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Fig. 7. Measurement of the depth of the soil on
the cutting blade by a supersonic wave
displacement sensor.
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Fig. 8. Relation between draft force ratio and
velocity ratio.
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Fig. 9. Behaviour of soil cutting forces for the
subsoiler and the potato digger.
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Fig. 10. Relation between total horsepower ratio
and velocity ratio.
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Summary

It is generally recognized that the draft force
and the mechanical damage of potato tuber can be
reduced using a vibratory cutting blade on the
potato harvester or the potato digger. A lot of
studies have done been on these topics in U.S. A,
Canada and Poland etc.. To determine the optimal
parameters of the vibrating cutting blade, it have
to be made clear the mechanism of the improve-
ment of soil flow and potato damage on the
vibrating cutting blade and the effects of these
parameters (amplitude, frequency, velocity ratio,
cutting directional angle) on soil flow and potato
damage. Before trying to solve these problem, in
this report, some method to measure soil flow on
the vibrating cutting blade were developed and

confirmed the effect of the vibration on soil flow.

The results obtained were as follows.

1. The improvement of soil flow on the cutting
blade were measured by profiles of the soil surface
and a supersonic wave displacement sensor. It
was made clear that the effect of a vibration to
the soil cutting blade on the soil flow improve-
ment at f=9.0Hz. But at f=3.7 Hz this effect was
not observed.

2. The soil area ratio on the cutting blade »g
reduced linearly as the velocity ratio was smaller.
From this result, it is determined that the velocity
ratio has a improvement of soil flow as well as
the draft force reduction on a vibrating subsoiler.

3. The draft force reduced as the velocity ratio
was smaller. This result is the same as on the
vibrating subsoiler. At 1=0.23 draft force ratio
Dp became 0.17 and about 20% of draft force
reduction were obtained even in 1>1.0.



