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Speed Control of DC Motor for Roller Type Seeder
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SUMMARY

This study was conducted to develop a speed control system of a DC motor which drove a barley seeder
mounted on a combine harvester. Barley seeder mounted on a combine has been known to reduce labor and
cost of barley cultivation. However, development of the seeder has been unsuccessful because the combine,
a dedicated rice and barley harvester has not enough space and proper power take-off for barley seeder. To
develop a barley seeder. small powered motor speed controller was required.

A proximity sensor for detecting working speed of the combine and a programmable one board
microprocessor was used to develope a control system. Motor parameters and motor constant, relationship
between seeding rate, motor speed, groove volumes of a tested roller, torque were measured. The proximity
sensor sent a frequency signal to the microprocessor.

In laboratory experiments, the excitation voltage of the motor was shown not to be proportional to the
size of pulse width (duty ratio). A table transforming frequency signal, that represented for working speed
to proper pulse width was developed from seeding rate experiments. However, seeding rate at low frequency
signal was not proportional to the working speed. Seeding rate control proportional to the frequency signal
was achieved by shifting of the frequency signal.

Z 9 goj(Key Words) : % F(Seeding rate), 5 E]#lo{(Motor control), #HZaoj(Pulse width
module)

1. B de 77} 2 %9 suE Wb uy
o) #4717 o Qom B3 W &

%) vhebe] mel AuMEALS 19603 90 ha Al =g FReA BaAX BaHW wIF
AEolA 200040l 102 ha AFE 71Ben Fan o= HEL & §7] HFolh AZe
} gel &

Ak B AMHe] FHEA FoAE e AEIFHY Avfe dH g 4%z A&

This study was conducted by the research fund supported by Rural Development Administration(RDF) and article was

submitted for publication in August 2000, review and approved for publication by the editorial board of KSAM in October
2000.

The comesponding author is Joong Yong Rhee, Assistant Professor, School of Bioresources and Materials Engineering,
Seou! National University, Suwon, 441-744, Korea. E-mail: <jyr@plaza.snu.ac.kr>.

—351—



g sl 7 Al ek g A

= AR eE
s akdol oA B otk
Zolole] BRENE GASH EE Aol
23 Ao FFo] shestAl =5l Wi o}
¥ Fokd ©AE mnamFr] Mgl ARHI
TH(Rhee et. al.,, 2000). $-2} vt A da] ALLE
€ Ay F6le Wy wvEg v ¢
Mg71017] W&o FF7] gAFoIY FEFE
Aol Frso A gt wey B ddMe

g el A A del "HolA

i)

AR -8 ¥AE AYstn, 9 7
TE Fuele A¥g 01%3}—‘ ““ﬂ?z FZ8r
on JEHEHe] 2y Wi AL S da

3l = PWM(Pulse Width Modulatlon) b o 2.g )

1AL &9 tH(Zhuang and Komatsu, 1996).

PWM & 75%6}0:] ﬁ}&ak-?,— Za 2o uld s}

Al sk AsAE R o] wekr] FE 9

TELEEE 11]013}(1101: stEE 2% DCREe 3

stol WE &3 543 AEAHE FH(Choi,

1990)8t Qo w3 TE 0] HuLEe} 9T
ol

[

W Hate] #BA & 1838 Power SCRell A&
He HAF9 on-off Alo] B9 ZE(duty ratio)d
Hdgdoz 24 Ba7 9gloh

oAt AR BAL Ao wHy
4 B4E nwste By dGEF7Y FAEE A
Zo wdste] fEFFE Aolste YHES APs
= Zled,

o] e Hule] mEghe] ohvet HulF ol
Al AR sty ¥E AFVEd stuEAM vRA
X7 FHEE TR HEE £ YSs Rom
7]t ot

2. M=z g gy

Jb DA ®2] U ZA OHE7

= ARggoen, /:134‘4)\]

e ui # 5}

7lell AHEEE E-88 3FFAC 2HE ¥
& A=F Az Reolg. T4 AFHA9 7

#2549 AsE 20009 108

Fig. 1 A roller-type metering device used
for the seeder.

Table 1 Specification of the tested seed

metering roller

Groove volume 0.2~3.59cm’
Number of grooves 8
Sectional area of a | 27em?

groove

Fig. 2 Dynamometer for testing a DC motor.

A& % 13 o)

L SAl ZRZE{Q BoI5Y &7
FREE DCL2V, AZAEd 15W, AA3 A%
% 135mpme] vioE REE H9sisch A€
2H7t gEFRetd H%@xE AAsr] 98 2
# 28 o] mRY Hyela, REM, A/D board,

—352—



2% 3437 58 ARLE HASE Ao|

2eda PCE ol fojl FHEAFAE TAA &Y 2AL FTEREE 5T F 02 oF

. e Agsgon, WERe WHE F7) 9ad
- 2E HAHEE 657F(2.83, 565 7.75 1110,

M
o
[}
o3l
R
e
o
oo
_?‘_'.
2
i)

N
o3l
e
2
H
£
2

24819 =E 13.7, 152 rad/s)2, &) &9 @%ﬂ—‘l 57#(0.2,
o] vt B2 wARsE FAHE, &3 10, 1.7, 25, 32 em)E ZHsIHA 3Bz 4
g ol FEalg vt o BREHe  H& AAsiAch
38 73k

2t Mo FA 7o
Ch 2H 38 £k:9 83 & FHEZO
2 SX HEE AFEHY £5E Aloste FAE 05V
PWM AN3ZE #¥ste YHE vlo]laz HTFH
oy sA&Te] WE £a wELe =457 (PB 1S), 0/5VE PWM A5 S 0/12Ve] PWM A5
et Hato]l WE &Y FIol AL 400We] B MPsE EEAEZD, FYEWA AT base
DCRE|(0~ 180V, 1,750 rpm)E &3t om Elol AFE ZH8] offset AYS A= WA,

PEESH FeE olgdte] BY HALRE 152 EHE #9E Fshc MOSFET o8 745
B&EAIA A7ALGS o] getd Fele) FALn Ak Ao|Rel AFTHE FYKE AIe Fuie
& Aolsturt. ool =zd# dz:ust AD o WA Toigd WEd FAEFA 2HA

board, PC7} %A o] o] &5t 18 38 Zx}u| AUFAA 10mm)E F 35t den o] A%
5 ]

% 49gA T4 vl Rolch = onoldol F4YY AsE ABHE ol ¥
Fa} MEEe F2 WU BH golg wAl  ATNME AmB4Z A

e % Qonz olF By gstel B Aogxel AEAHE thed 2rh FUA ol

W B4 oo gE EANESRS Fach  FH Aol YW WnE vlo|Pe FF

of AYolM Fele AYSL 02em'z SPn ¥ A REAE 271858 A4 o 0227 12V

Hel SA%5E 30 pmoz ngsac. quia o 19% FE@t. 29n UM 1z Aew

Aol Eeld AT FAe HAmol7h AP

0-30cm o]l A MZFe WolAE 5% ool
Aolg w7l wRol o FHE FABAA Fa

el meistA wakeh.

J1

IBM PS/2 Short card

Driving
motor

Following pullay Driving pulley

Fig. 3 Schematic representation measuring
seeding rate. Fig. 4 Appearance of control unit.
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Fig. 5 Circuit of the developed control unit.
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Fig. 6 Equivalent circuit of a d.c. motor.
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Fig. 7 Relation of load to excited voltage
and motor speed.
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