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Design of electric power assistance system of orchard simple type earth auger
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510642, China; 2.Division of Citrus Machinery, China Agriculture Research System, Guangzhou 510642, China;
3.College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: The DC motor, transmission mechnism, safety unit and electric control unit installed in a hand-cranked orchard
simple type earth auger formed the electric power assistance system of orchard simple type earth auger The system’s
performance showed: when the orchard simple type earth auger carried no load, when it was equipped with a drill bit with
a diameter of 30 and 20 cm, the linearity coefficients between its average speed of rising and falling and the battery
power consumption were 0.790, 0.910, 0.927 and 0.865, respectively, the linearity is high; when the orchard simple type
earth auger was digging the earth after it was equipped with the same above mentioned drill bit, the electric power
assistance system could raise the earth auger at speed of 1.32 or 1.43 cm/s, and there was no significant difference
between the starting electrical current for the drill bit when it was digging and the starting electrical current for the drill

bit when it was operating without digging.
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Fig. 1 Mechnical structure of the orchard light earth auger
electric power assistance system
2 EFEIBMHRITH5IRE
2.1 fEEhiM
1 2
1 4 231.6 mm 1 L
| 3 4 (z3 z4) 12 36
1 3 206.4 mm 2
1
H
1 2
= 5 A
5 3 , 22 EBEHIER
4 4
2 4
30 cm
| M =mtlp>=< 107 M,
kg) r (15cm) |/
- (40 cm) p (
1.32 (g/em’) M=28.3 kg
30 cm 20 cm

30.7 283k 20%



39 4

437

M=0.2xM=5.7 kg

(15.5 kg)
21.2kg
(161 p = A;[g:
mm,
P W) M
(212kg) g
(10 m/s?) v (0.1 m/s) 7,
( 095 mn, (
0.90)
29W
MY1016Z2
24V 250 W 3 300 r/min
9.78
3 BIERERIt
ATmegal6(Atmel Corp )
2
24V 5V ( 2
[ avamn o] aversan |
!
| wmwmen o] ommamex
)
[ svamsx | whmmer |
| ATmega 16 BLFHlL
| mxtmmpuns || W T |

2 RBITREMN

Fig.2 Block diagram of the system’s control unit
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(R%) 0.790 0.910 0.927  0.865
40 cm (Victor VC8900A
)
20A x 1 ERNEERE R H EFAFATRERN T
i EFIThFE
27 30 35 3.8 A Table 1 Test result of the earth auger rising and dropping with

big bit and free load

0.17 020 030 035 A

f(cm:s™) /A /W
5
0.47 0.72 2.71 0.16 67.21 4.10
0.49 0.62 2.70 0.18 66.96 4.61
0.57 0.60 2.70 0.16 66.96 4.10
10 20 30 40 cm 0.45 0.69 2.65 0.15 65.72 3.84
4 0.38 1.01 2.56 0.18 63.49 4.61
0.44 0.68 2.95 0.23 73.16 5.89
0.45 0.95 3.02 0.21 74.90 5.38
0.77 0.93 3.11 0.19 77.13 4.86
2) 0.44 0.97 3.01 0.22 74.65 5.63
0.42 0.93 3.05 0.20 75.64 5.12
1.61 1.70 3.65 0.28 90.52 7.17
1.21 1.68 3.57 0.29 88.54 7.42
1.72 1.63 3.45 0.27 85.56 6.91
1.96 1.63 3.55 0.28 88.04 7.17
1.68 1.65 3.45 0.28 85.56 7.17
3 1.94 2.04 3.78 0.35 92.61 8.96
1.51 1.99 3.75 0.35 91.88 8.96
52 HINLER 1.54 1.98 3.79 0.36 93.23 9.22
30 cm 1.50 1.90 3.78 0.36 92.99 9.22
1.42 2.00 3.83 0.36 94.22 9.22
20 cm 1
2 x 2 BRIETSMMEEEE EAFTRENFY
30 cm REFAThEE
20 cm Table 2 Test result of the earth auger rising and dropping with
small bit and free load
/(em-s™) /A /W
88.04 896 W
91.15 872W 0.43 0.46 271 0.16 6612  3.98
30 cm 0.40 0.42 2.73 0.17 66.61 4.23

20 cm 0.47 0.39 2.68 0.16 65.39 3.98
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