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SUMMARY

As for labor input for different operations involved in domestic onion farming, planting
takes up the largest portion of about 26%, and as it relies entirely on human labor, labor
cost is steadily on the increase. In a bid to address the issues, the cities and counties as
massive onion producers are moving to introduce and distribute Japan—-made automatic
onion seed planters. But, the Japanese onion seed planter, which is equipped with four
seeding rows, is not for the domestic mode of farming that requires minimum six seeding
rows, and since it plants a decreased number of seeds in a specific area, reduction in
quantity harvested is feared. Besides, increased use of Japan—-made onion seed planters and
accessory materials (bed soil, trays etc.) should lead to a loss to national interests due to
royalty payment. Meantime, the semiautomatic 8-row onion seed planter, which has been
developed in Korea, uses manpower to allocate seedlings, while local farmers prefer the
greater convenience of fully automatic planters. In this lightt we need to develop
self-propelled automatic planter that fits the domestic onion farming, accessory materials
for growing seedlings, and seedling technology.

The purpose of the R&D effort is to achieve the systematization of a high-efficiency
planting operation that could be actually used on farms through designing and
manufacturing prototypes of a walk-behind automatic planter that performs in an
automated lineup the operations of extraction, delivery, planting, and setting onion
seedlings, and equipment and materials for growing seedlings such as bed soil, seedling
trays, and onion seedling sorting machine, and systematizing seedling growth technology
that adapts to planters.

This study was carried out in different phases for three years from 2012 through 2014 on
systematization of seedling growth technology adapted to onion seed planter, field test of
onion seed planters and seedling growth equipment and materials, establishment of a lineup
of mechanical operations in onion farming and appropriate operating conditions, development
on walk-behind onion seed planter, development of seedling tray, and development on onion
seedling sorting machine, and the results from the implemented R&D are as follows.

The study for systematizing the seedling technology adapted to onion seed planter
considered the results of a survey of farmers and operability with tractor designed for full
mechanized lineup of onion farming and then concluded that it was the most appropriate to
adopt 6-row farming mode in manufacturing planters and that the most appropriate
composition of materials for dedicated bed soil that adapts to mechanical planting operation
was peat moss : vermiculite : clay = 41 - 71% : 11 - 41% : 12 - 38% (v : v). For cutting
seedlings to ensure their adaptation to onion seed planter, one has to clip the leaves at
fixed intervals from early in their growth to prevent them from curving, and just before
planting, one should cut them in a length of about 15cm to enhance their adaptation to the

machine. While there was no difference in the rate of occurrence of seedlings according to
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their planted location, the inversion rate, which refers to how many of the planted
seedlings got their roots exposed upward or in the air in the early days following seeding,
was more witnessed in the center than in the margins of a planted field.

In the study that carried out a field test of onion seed planters and seedling growth
equipment and materials, it turned out that onion seed planters had six seeding rows and
were planting 29,000 to 36,400 seedlings per 10a, which was a bit short of the number of
planted seedlings desired by farmers but was larger than available from Japanese products.
However, the area that a planter could cover was 3,194 to 4,699m2 per day, which was a
bit short of the farmers’ expectation and smaller than could be provided by Japanese
machines. And the machines needed greater preparedness for rainy weather. For onion
seedling sorting machine, a protype was built through five revisions, which addressed resin
clinging to saw blades, heavy and bulky dimensions, incomplete cutting, and cut leaves
falling onto the tray. From the bed soil, an average of 93% of seedlings emerged, while it
took them 6 days to do so, thus registering no much difference with bed soil sold in the
market. But, seedling survival rates, referring to those seedling making it to normal
growth, were 38 to 48%, which was far lower than in seedling growth that used bed soil
available in the market, so the problem needs to be addressed in view of bed soil and
environmental conditions. As for seedling trays for planters, seedlings grown on the newly
developed 384-hole tray, which provided wider growth space with larger space in between
cells, registered a harvest rate 32% higher than those grown on the 406-hole tray. In
contrast, in case temperature goes higher than usual In September, when seedlings are
planted, temperature rises quickly on the part between cells and the radiant heat from the
tray blights a lot of seedlings and thus reduces seedling survival rates, which problem
needs to be addressed.

With regard to the establishment of a line of mechanical operation for onion farming and
appropriate operating conditions, appropriate devices that would constitute the planting
section were selected. Ratchet lever style was selected for seedling tray installing and
delivery equipment, push—out mode for seedling discharging equipment, pincer for seedling
transport equipment, open cups for planter hoppers, gear change transmission that registers
a maximum planting speed of 60 times per minute and a l4cm interval between seedlings
for transmission, automatic hydraulics for planting depth adjustment, and push rod or roller
for setting seedlings. For power train, an engine output of 4PS, a maximum planting
torque of 2kg * m, and a driving power of 70kg * m/s were presented, while wheel drive,
clutch for steering, and automatic planting depth control and gear change control of
interval between seedlings were presented. And for transplanting operation, 100cm was
suggested for the width of a ridge while 55cm was suggested for the width of a furrow,
considering the introduction of a tractor. For an optimum planting mode, 4-bar link cam
turned out to be the best. And for the optimized shape for the cutting blades for the
leaf-cutters in the seedling sorting machine, the blade angle of 25° and the cant angle of

30° were set. As for the manufacturing standards for seedling tray, 384 holes (12 holes
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crosswise and 32 holes lengthwise) was adopted in considering the adequacy for the
planting part and ease of operation. To establish an operating system for a mechanical
lineup of onion production, we have examined the operational performance of the existing
products, developed products, and the planter developed for this study, which are machines
designed for seeding, cutting leaves, organizing tufts of seedlings, planting, and harvesting,
and analyzed the effect of mechanization by organizing blends of models for different
operations from different manufacturers, thus coming up with an optimized operating
system. And it shows that our onion seed planter registers a work efficiency of 2.5ha/10a,
saves human labor by 929, and sets its break-even point at 1.3 years, while a full
mechanization of onion production saves human labor by 85% and sets its break-even
point at 3 years.

The walk-behind automatic onion seed planter has been developed so that it fits the
domestic high-density planting and may be easily accessed by farmers. And it is composed
of engine as power supply, transmission for speed change and reduction, body support,
wheel drive, the connection that links up the planting part and main body, the planting
part as the operating machine, and the control panel with other various operating
instruments. The completed prototype underwent test-bed trial and then was demonstrated
to farmers in onion-producing regions such as Changnyeong, Hapcheon, Jeju, Muan, Wanju,
Andong, and Jinju, where it performed without tottering while sticking to a fixed depth in
planting seedlings and showed maximum 3% of omitted seedlings, thus drawing positive
reaction from the farmers.

The cutting mode for the onion seedling sorting machine has adopted rotary operation,
while cutting height is set at minimum 50mm and maximum 700mm and, as an additional
advantage, may be used for both seedling growth on bare ground and a bench. Moreover,
the product comes at a resonable price when compared to imported products. It may be
customized to orders from local farmers, and its design facilitates technical support and
part replacement.

As for the onion seedling tray, while the basic dimensions for the cells stick to the
original design, undercuts are given to the mold to ensure ventilation so that molten
material may freely move inside the mold. Also, the mold has been modified by contriving
reinforcing methods such as ribs that hold the top plate of cells and port plate. Through
the council meeting on issues related to the onion seed planter, the issue of abrasion
caused by the hook, which is inserted in the inlet for the planter tray to grab and pull the
seedling tray, was tested to a fair outcome. Overall, the port plate we have manufactured
has a quality comparable to P448-hole port plate from Minoru of Japan.

To look at the research achievement, as for industrial property rights including patent, we
have filed for 9 patents such as walk-behind onion seed planter, and have disclosed and
submitted 9 research papers, while prototypes and exclusive bed soils have been made for
onion seed planter, seedling sorting machine, and seedling growth tray. Our developed

products and patents are going to be transferred to related businesses for industrial
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production. We estimate that the expectation effect from their industrial production, which
combines direct economic benefits, economic spillover effects, and created added value, will
amount to 1,062,000 won for next five years.

Further studies will have to be conducted to develop automatic seeder which is compatible
with 384-hole tray and develop technology for growing seedlings for the purpose of

improving onion germination and survival rates.
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4% F(3. 6) F7166. 8)
THAAAAETE a5 29 9z 9% 29 923 4 Ta

() (cm) (cm) () (cm) (cm) (cm) (cm)

F-<r 13= 4.9 19.0 0.56 7.0 77.6 1.23 8.26 7.20
= 10 5.3 20.4 0.61 7.1 76.3 1.24 7.83 7.04
S 8% 51 20.2 0.58 7.0 74.4 1.13 7.94 6.94
10x 5.5 20.2 0.95 6.9 71.7 1.15 7.73 6.72
! 63 55 20.4 0.54 75 70.8 1.29 7.93 6.55
8% 55 20.6 0.95 7.0 81.4 1.21 7.67 712

e - TEEEH & (%) = #(kg/10a)

TJX]—. XH—; o B \j] = ES /?:}% H]%L% %——}F%k
et 13x 215 55.6 23.0 7,605.4 66.2 76715
¢k 102 10.8 479 41.3 6,648.8 98.7 6,745.5
3o 8% 10.9 45.2 438 6,265.5 125.2 6,390.7

10z 6.6 40.1 53.3 5,892.1 205.4 6,097.5

ARE 6% 7.0 50.3 42.7 5,126.9 74.3 5,201.2

8% 6.4 58.6 35.0 6,363.2 26.6 6,389.9
2. 7184 A6 AEEE Y
FoE A7) Aol AR AR LS s Al dellg FEel AgEE Aw TR A
E8H &S sl #71d AR DNGIERS A9 E) A7 571 AR 27§ E et
E, HepolB), F 7712 AR VNFE, defolE, AlstolE, stxE)E 77 Am MR
714 As 0 AF 5718 AR L wF 571 AR = 60020 12006, v i ov)e] HER EE
F ¥R FEE AS B AR SEA0E, ) AT O A v e R
A4 s 3 AR AN A4S A F AsEE 28 08 W9E A4, 28 ¥ 0 F
A&, A5 2 VIARA ASEAE 2AE 44 28 &S AAsA
AgA, #7148 Ao JERA @ B8 ATt REAE, A5 54 # 48
oM ZIE Aol Wl el Apol S Mol ekokrh iy HE S ZAME T
8 R UMERS IIVE 5 F& Al Ha s £ FFe Kol JERAS A
A A1 AR sk
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Jm
ox
T
N
i
24
kil

nEde’ T =% AdHAES AFAES
A (%) (v) (cm) (mg/) (mg/)
YER XA 90.6 ns 2.5 ns 176 ns 73.3 ns 48 ns
IS E 90.2 2.7 215 66.3 5.0
MER2~ & FIAIE 89.2 2.3 16.5 38.0 5.0
N2 E3S(H ) 91.2 2.0 29.2 111.7 6.0
* DMRT 5%
5 AE B8 AR TR ARNALENGI1A AR
SAUE" HE &4
i R=
(g-em”)
JER 0.26 ns 3.1 a
FAFINE 0.24 13 ¢
JER~ & ZIAIE 0.23 24 b
2 E3S(FE ) 0.20 1.2
* DMRT 5%

J1m FololA] Hal & HE sE%E FA, 5 10%°]3k 4 1 10 T 25%, 3 25 T 50%, 2 : 50
T 5%, 1 1 75%0°]7%

A F714 Aol e HuEgolE Y =& AUt BEEE, AS 54 ¢ 84U e
off 5 718} AHg]Fo vl 28k Aol& OW Feront AE SHAHL HYgolE T =&
Aol Hal fFolstA =2 AIFS Hof, HuEgolEE AA ARZ A
T 6 YE E4 AR EFY HEES L A% SHAT 214 AR)
BEEdET A =% A4 AEST AR ES
A5
(%) ufl) (cm) (mg/5 (mg/=~
Hu|gEglo] E 89.5 ns 3.1 ns 24.7 ns 108.5 ns 135 ns
HdegolE 94.3 3.2 24.6 1075 155
BH[EE|E & HEolE 93.6 3.0 22.4 128.5 105
U ZAE3ZE (9 1) 85.2 3.1 20.1 104.5 15.3
* DMRT 5%
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Az %X—*l‘jalif HE SR
(g-cm ™)
Hu| ol E 0.35 ns 50 a
dejolE 0.32 45 b
HulFglo]E & HEfolE 0.36 49 a
N2 G E3S(H ) 0.22 2.5
* DMRT 5%

J Im =olollx| Hsl & A& Ise 54 51 10%18], 41 10 ~ 2526 3125 7 50% 21 507724 11 el

sF 7712 ARdAME FE & =8 AYTUF 27, AL BhA o
4 AUTHD ol 2 A%E BA ER 4E BT SYAIAE EAE @
T8 AYTEY FosA woF FEV AA TF F1E AR Aor AddEn. &9 V)
B g (Al &etol E, dEolE jtxE) 3t 53 & Ao FE @D Aol Hla A
oM 45 EAE et o}, FE WY AR AR FRE Ao Yzd
Z 8 AE 8 A8 T7E HEdE 4 AF 5EAEH F71E AR
Az HEdE S =7 AFFA=T AdTAd=F
(%) () (cm) (mg/=*) (mg/=°)
e 89.5 ns 3.1 ns 247 a 1085 a 13.5 ns
Al Zetol E 89.0 3.1 24.0 a 975 ab 17.5
TEE 85.6 3.1 20.1 b 69.5 b 14.0
detolE 85.2 3.2 209 b 110.0 a 16.0
gE & dgolE 92.5 ns 3.1 ns 202 a 103.0 a 11.5 ns
ASEo|E & LEpolE 80.5 3.2 22.9 ab 99.0 a 21.5
SE & AlsdolE 93.3 3.2 24.0 ab 99.5 a 135
JgE & 1xE 92.6 3.0 22.5 ab 84.5 ab 9.0
AL E & FZRE 82.5 3.1 195 ¢ 96.0 b 12.0
dlolE & FXRE 88.7 3.1 222 b 75.0 ab 10.5
A &8 (F ) 87.3 ns 3.1 ns 22.4 ns 96.4 ns 15.3 ns
A R84 (F ) 88.4 3.1 22.7 86.2 13.0
=Y E3F(H ) 85.2 3.1 20.1 1045 153
* DMRT 5%
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X9 HAE E8 AR T7E VAN SEL(TH FU1d AR)
s FAYE AR SHA
- (g-ecm™)
1 =S 0.35 ¢ 50 a
A &gfol E 0.56 a 29 b
TEE 024 d 29 b
detolE 051 b 32Db
FE & dEfolE 045 b 44 a
Aol E & dEolE 054 a 32 Db
FE & A2TolE 0.43 bc 43 a
qE & TRE 032 d 41 a
ASg}olE & HRE 0.41 bc 23 ¢
AdTolE & FFE 0.40 ¢ 19 ¢
GAd A 5 EE A (H ) 0.41 ns 35 ns
EgA ST A (FH ) 0.42 34
ZAE3IZ(H ) 0.22 2.5
* DMRT 5%
J1m =ololA Y3l & AR g =4 50 10%0l8k 4:10 T 25%, 325 T 50%, 2 1 50 T 7%, 1 1 h%0)
FgA7) Ae AEAE A 9 A4 An A% AR FAT Ay, JERA W
FololE, FE 3FS AW} ol AdtH Az HA AR 4 AYS 3 A
T4 2 A JERA Jtos AR AEFo] F4 JEERX2VE A vE] foldtA =2
AE ALstae 7IE FEAAE o zbol7F itk wekbA] A4 S ERXAE ANS 7h5 )
g, 54 MERAE AEHE dol HS vadd Ao puft F 2 A v Eel
E gl A FAA §oI% Aolsk vhehbA gob ¥ AR RF ALE bed ACE A%
A SE= At A9 F Fhe mep S4do] et A detd ¢ Joern=z g% A
Hol "gstrta A7t =, Kim(2003)2 $-2luel Ao Fxso] e FE Ul JEFE
o 3F2 30 T 70%=2 FHHETI AFetal oA, FE FA| A olEld EAS AW FEE
o] &3sl= Ao v FAdtETh
¥ 10. 4E &8 A5 7Y B 38 L A4S ST AR A +2)
A BEEHET AT =% AR = AR =F
- (%) (v) (cm) <mg/T> (mg/7)
YER A (F2]) 75.0 ns 3.9 ns 31.6 ns 386.7 a 40.0 ns
JERA(72]) 60.4 3.9 29.3 2467 b 30.0
HuEalol E(&HE) 62.2 ns 3.0 ns 16.7 ns 196.5 ns 10.5 ns
Hu|FEelol|E(AH) 65.5 34 214 270.5 9.5
) ZAE3Z(H ) 59.4 3.1 20.1 213.3 20.0
* DMRT 5%
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¥ 1l AE 8 A5 253 JAAAFSEAN (A Qa7 AN 723)
2k *‘(?Ci-‘j) 4E 34
VERZ=(F2]) 0.36 ns 3.6 ns
Y ER (2] 0.33 4.1
HuFelol E(H ) 0.36 ns 3.6 ns
] Z ko] E (4 H]) 0.35 35
N2 E3S(H ) 0.21 1.3
* DMRT 5%

JIm =ololld ot & Y& dER

.Z__X
=

g, 5 10%°]s}, 4110 ~ 25%, 3125 7 50%, 2 1 50 T 75%, 1 1 T5%01%

JE U FE T8 08 " FALE 07 BUHA oA E=ka, AR AEFE 27
40% 7HA Ekow A4 2 AE HEFTLS Fo3 ot g SN EE FE &
& Hl & o] E{‘OP@?% 7ok AEoldlon, FJE SIS 12 7 40%7HA] FEetA Tt A
g5l Ans FEstd, JE W A4 FE &8 HE&2 12 T 38%7F AEsitta sk
%12 4E U 38 &8 0& H BEds 4 AS 54
=8 & EdE’ A4 =% A GHEAEF AR e
(%, v i V) (%) (ul) (cm) (mg/=~) (mg/=)

0 69.2 abc 3.6 ns 247 ns 140.0 £ 20.0

2 75.5 abc 3.9 315 340.0 abcd 10.0

4 78.9 ab 3.8 29.7 306.7 abcde 20.0

6 75.9 abc 3.6 28.3 306.7 abcde 20.0

8 74.4 abc 3.8 30.6 266.7 cde 30.0

10 81.8 ab 39 31.1 320.0 abced 10.0

12 88.0 a 3.9 32.1 253.3 de 10.0

14 86.4 ab 3.7 30.5 280.0 bcde 40.0

16 88.1 a 3.8 31.1 300.0 abcde 20.0

18 84.3 ab 3.5 27.8 193.3 ef 10.0

20 75.0 abc 3.9 31.6 386.7 abc 40.0

22 79.1 ab 34 26.4 146.7 10.0

24 72.3 abc 3.8 30.7 353.3 abcd 30.0

26 76.4 abc 3.9 32.7 320.0 abed 20.0

28 73.0 abc 39 31.1 313.3 abcd 40.0

30 75.4 abc 3.9 31.1 400.0 ab 20.0

32 71.5 abc 3.8 31.2 333.3 abcd 40.0

34 67.3 bc 3.5 25.8 1400 £ 10.0

36 70.9 abc 3.8 315 306.7 abcde 20.0

38 70.4 abc 3.7 30.6 360.0 abcd 40.0

40 587 ¢ 3.8 30.1 420.0 a 20.0
UEAESH 59.4 3.6 24.5 213.3 20.0
* DMRT 5%
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E 13 AE 0 BE B8 u& 8 AR5
=8 Hle AL FE A4
(%, v : v) (g-em™®)
0 0.22 Im 14 e
2 0.20 m 12 e
4 0.23 kil 11 e
6 0.25 k 13 e
8 0.27 j 14 e
10 0.28 j 28 d
12 0.31 i 4.4 ab
14 0.30 i 24 d
16 0.36 h 4.8 ab
18 0.35 h 4.8 ab
20 0.36 h 36 ¢
22 039 g 4.0 bc
24 0.40 fg 2.7 d
26 043 d 4.5 ab
28 0.41 ef 49 a
30 0.43 de 46 ab
32 0.46 ¢ 4.2 bc
34 0.49 b 4.5 ab
36 0.49 b 49 ab
38 0.51 ab 45 ab
40 0.53 a 45 ab
N2 E3ST(H ) 0.21 1.3
* DMRT 5%

Jm EololA Hat § FE gk F4, 510 10%0]8), 4010 7 25%, 3125 T 50%, 21 50 T 75%, 1 1 T5%el’d

¥ 14 HE Y JEERA HulEgolE As T8 1S ¥ 0 388 U A4S 5A
=g HE nE=ds’ A =% AFEAEZE At EE
@E~ vhEEPE, % v:v) (%) () (cm) (mg/) (mg/=)
71 11 91.7 ab 29 ns 199 ns 88.0 ns 9.8 ns
6l @ 21 91.0 ab 2.6 14.5 59.9 6.4
51 : 31 92.3 ab 2.7 16.9 75.9 7.7
41 41 936 a 3.1 194 91.1 7.0
31 : 51 &89.8 ab 3.0 20.0 87.1 6.3
21 : 61 91.0 ab 2.8 17.3 84.2 7.4
11 : 71 89.1 b 3.0 19.1 &89.7 6.9
o ZAE3E(H ) 89.4 2.9 20.0 935 7.3
* JE &4 dH FE 18% &
JDMRT 5%
NE Y JERA T8 HEo| 21 T 71%, Hu|EgolE &8 H|Eo] 11 T 61%Y u, 5 =9
o] Audgoz YosAart T3k HJE S dHAME TJERS vEgolE = 41 T
5 S u] g g} o]

a2
71% 11 =~ 41%7HA 93k =
o -

=& HlEo] 41% o]%



ol = ol gk Aozl v okt o] FEHW, AE U HA vER~S vuFE
oJES] A% E& HES 41 T T71% 1 11 T 41%E ddEHE, dE U A FE & &S
Fod s v, FF L AEE JER2A B uFEgolE 3 E =41 T 71% 11 T 41% : 12

3E 16 AE U IERA HulEgelE ds =8 HE& ¥ VAN ESEA
=g v RN AE A7

(TERA  BulEERIE %, v V) (g-ecm™®)
71 11 0.36 ns 34 ab
61 : 21 0.37 4.8 a
51 @ 31 0.37 3.6 ab
41 : 41 0.37 3.2 ab
31 : 51 0.38 20 b
21 : 61 0.38 1.0 ¢
11 : 71 0.38 3.8 ab

O ZAE3ZE(H ) 0.20 2.3
x AYE 274 fH] S E 18% &&
J DMRT 5%

J1m =ololA dal & A& g% 54 5 10%0]8k 4110 T 25%, 3125 7 50%, 21 50 T 75%, 1t 75%°1%

3. 7IAAA A4S wH7E &Y

Gt Bol A iR Qe ofEstar oy dF Ao VAR S m=Yetal 3
ow 7|FE WatEd AEAA7I7F FEEL At sl IEEI de vAEARA Y=
HdAE} FYOH BT Aol Jhed vk, AsAATE Efold SHE EFelanv A
2ol Zbsetth =9dd a8 AsA 7 HSEte EES dx7F ARUAA &
O WA FAo] 156 T 20cm BIolil, &% AL o] (e Mg B Aiko] eI 9l
oub 50 o] F7 SR wE S$E 37 F7)7F SEHAY S8 27 E4E 94
of Wt Y27t A= dAo] I E = AA ot
2 AEE EEAT JMAIVIE 3F 2045 5Y HASE 3AIV|E A Ad HAE 7 A
g 5, 7Y, 109 HF o= 3AHYE FAow, dd A== 139 bem, 22kl 7em, 33bo
= s AFEH 93F 0¥ ¥ BAAFHA Ad

10cm 2ol = 0}04 A5t el mA
Aele 242 129 7 183cmE FA g9 216cmE Y Agkont xS FAge 2.62mm
Sk el Al abol7h gllew, & 191 95 509 %9 BadoA Ad Ao 242
FA2le 29.8cmoll B3] 10cm o]/ Agka, A Aol Fx742 339 T 37Imm=E A
2] 3.76mme} SAFH R Fo3 Aol gldih

i
x
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E 16 B A nE Had 54

10€ 274 (34 404) 1149 74(3tF 504)
A 7]/ A A (D) o3z E & = A x 0] 2= =% o] % 7«
(v) (cm) (mm) (vl}) (cm) (mm)
g 20¢ 5 2.9 16.2 264 a 3.6 19.3 347 a
2.9 16.8 255 a 35 19.8 348 a
10 2.9 16.8 261 a 3.4 194 351 a
% 254 5 2.8 16.6 261 a 3.3 144 3.39 a
7 2.6 12.9 251 a 3.3 13.6 3.37 a
10 2.8 16.8 250 a 3.3 14.2 351 a
3 30¢ 5 3.0 194 275 a 35 14.4 3.59 a
7 2.9 17.7 250 a 3.7 15.2 3.69 a
10 2.8 18.3 254 a 3.4 19.7 371 a
s 2.8 21.6 262 a 3.3 29.8 3.76 a

* DMRT 5%

FE7)e FETES FANA Bagow 1Y FAYo Ha Ash 2 Aole ANUC
W, e T2 F 3094 13 ddste] 59 34 Adkol A 8271kg/10az 7HE Wi, L b
$ozE A AT 8101kg/l0a ol ot Aek A7) % Aek Fd mE FAHOR F
| ekkh whekA AR A HgAo] 2L mES $H

x| e

=)
7N5E 9 dAT tFow Adsie]l gzt 3ol
[©)

>

BT s (kg/10a)
A A 7] /A e 7EA () (2) - - -
g ] 4 H| A TTE
3E 202 5 2439 7897 a 98 213 8,110
249.3 8,051 a 100 150 8,201
10 2536 8,092 a 100 207 8,299
5E 259 5 2326 7334 a 91 293 7,627
7 226.1 7,350 a 91 57 7,407
10 252.1 7,79 a 97 446 8,242
5E 309 5 2557 8271 a 103 318 8,599
7 2357 759 a 94 149 7,744
10 251.2 8,033 a 100 109 8.142
oA g 253.1 8,061 a 100 220 8,281
« DMRT 5%
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ARG QoiN KBS AFE 44 £ge] AFE AAHAAN KR F7] Alcel)
gl el BY Fe FESPAH FFL vIAA Hed Fu Edo] Acel) el %
% A0l Wy S W G4 WHT B} AL Ao Stk Ao T
g2 Aol FAES HFG A3} dol& e A 7 Aol gQot HF 27 Pt 4Ho
2 wEHAY HFon PER St @49 98 Tl B35 Auch oo
A grol WA E
£ 18 %H Edo] Alcel) vl 3HF S1H| mE wo} 54
3 914 2ol & (%) 5.2 4 9] & (%)

Asd 8.7 0.9

Aokl 7.6 2.3

A 771 1.7

il 2.2 1.3

kil 80.8 2.2

A9 781 1.3

Aod FoAgA7] R SRR dFELT AT

ol

e 44 ¥ A% A% 24 A%
A

A2 T AEuFE A5 A% 55 #F 2AE] 98 B3 AAEA7 RG 209d =&
20129 119 229 ¢l¥o g AAS st 119 49 FEFAES 9B 5 o9 29 289 HYS
T G2 AW T ould 9o okzke] Fow ujde EFiE $ozde ok AA7A
o AP 149] 15cmE A8 o) Im, F 30cmel 2 AF v 33m T 112571 A A5
Rom Aot HEaA T A e AR AP €% F 538 Ad74 49
7 59 238]° A AS FFS A vl AFELS 2§10 292, 39 vE i =AU
Elon A9 A F719 596 A 240 A7, TAA FollA= 3ol 2329 39
e ot £ AE el oy diul 7 At ES R vsi s 493 59 AL A
nF "ol A4S Bt
% 19 AE x3d S EA4
. 44 159 59 159
T FEOWE3D BED 2 Hem) FHW33D) GFCD 2 Hem) FHZmm)
=31 105.0 5.2 389 1015 8.1 77.0 4.2
z3 2 106.0 55 36.7 106.0 78 71.7 4.1
z3 3 106.0 5.8 42.0 106.0 8.1 69.1 41
AWHATE 101.0 5.4 39.8 101.0 8.1 793 45
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49.2 648
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95.7 458
66.3 67.0
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59.0  66.2
7.8 50.5
69.3 61.0
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4.5

)
oL A8z ALo A9} 7ol
meb 71 A A S SR

3T

2% 3 537
RPFE 64.8

%3 2 55.3

0

0

X
L

=0

Aok dol =

s

=
[}

o] Al(cel)o] I}

E

AEE o] Fojo}
— 39 —

1

]
yul

71l W%

o

=

glofel g3 vt

E

HA

kel
=



b T T
< =
E_Eqﬁf%
EE@;
Nroﬁudo_
oﬁfiﬁ wrm/o
%mno_mg mamw -
,Inlml‘AO Eo O.W > TL _uj ‘_.Iwﬂ
jo M < w7 o
ido NJWQ ol a w ﬂaw%
%%%ﬂ H| % a@%@@
,IATY.II O © 0 - Euw XOL. )
T ° < = _Eaﬁﬁug oo
W%%@ wwwﬂ%% : 2oy
MA = Jl@u\.o‘l
}Ena% o] 10 %@@M,w% Almq.m/ﬂﬁwM
.Wregiar Wgawﬁmmﬂr o%o#WA e
ﬂ%m__u@ uﬂa A %E@Ad x
1_. %0 )AO ~o N
MmOE 3 Pﬁe%mrﬁ ﬂémmg%mr
Mﬁoror@ 2 |~ H a@éwwr ﬂommammma )
-0 . ~ — ) JHO. =R —
234 i m%%iz Fipel g
maﬂlm_ﬂwﬁ « " i a HE%Lf7 i
iy _, S Ny oF < O Ho T = NIl (- ol
MEM@W h : Eg@ﬂﬁa %W%ﬂ% T
- o e o SN PiS
i;% + 7% 5 mamfﬂ SEEE -
E £ = o
;0,._ —_ ~ O#E 5.0 ~ JM;L S ,HE _ZT al
X ﬂpuoﬁb o my )
%Az% : = ﬂ@%ﬁk HL@LHE 0
< o)/ ok - Lv.lE N T o ali = =y o-
Eogll o 2& #E}QM ﬁomﬂn&ga& =
#aLn_xo Gl = m%oaw 1]U1H7A W
Ew&.‘_ = — 233 3w V_.QGwl
U5 EE =z z s b rraTe 5
ﬂMoﬁa_x e = ME&ME@ éwoﬁo,Luw <
En 2 0 £ =S il = B h o %o o} m,_ mo Mb m._re = 7o
Bom X oo it ~ K oM > oo
il Ir % il ) ol To- - Jligmoi i
| K d 1 y oo %_Exﬂr T
%LQ_ZTW Bl - o A 25ﬂ1so_ﬂ %
" .EIT% ﬂmaw@ 21?1}“} ®
Moo nd_nﬁ}Ln 9 ° 1y mﬁrm:uuL7 B
‘HA_I\MV,.A_.V OE 4Mﬂ5.o1réa OJlH ,Iﬂwl ,.lr
Wﬁ el eyl <~ AT X0 — ~ zi o oT ior
N R T 5 O o oh oy © T o
= ur iof- E9gouuu = o ol s
* : Mo 7 o N R B 2 35 oy o
4 %%ﬁwnw b m7ﬂr.wuw% .
= N X ~
Hmﬂ.mTE - @a)mﬂwwﬂ%ﬂ M
ul ) — e L
‘m.ﬂ‘ul Un* fon ZE‘OIW lo
. BO#E,Q\I _—
z,#o.l Jlo i &g
‘ﬂl ‘JIBZEDLE‘ED .
P T !
E,ﬁlorlzc N ol
Emswﬁjl on " eb
LHEW Mo _ <
. WAO ﬁ
— 10}
F )
off

- 40 -



ol

)

Hlo

yl

—

)

A

0

=

o

A A

3T

1:
a

ol A

S A

=)

[eX3

oA ddo] =

A
2l

dol

=

A 2HE 38459 Ef o]

7k 37

§Oo =

o
H

Qe
=)
o3t

Z1Al A Al

HE e}

).

o
=

s
‘:l._'_

(2) Ed o]

&)

e
%

~X

ﬂyl
TR
al7
~

Mo
ﬂﬂ
K

olo

7 2RS4 &

2 7

ol A o

B

ulJ
m

Hip

NI

e
T

L

3
)

Bl

g
Np

FAE & A

1
T

9o}

lo] Bt

N o] o]l

-
a-

Al

(1) v 371 =

HAch e A

el
o

A=

_(H

JEEN

191e.
2437 93

a-

=

=

]

]

o
=

s

]

atoq

S

?_] e}
1] Al

A

A

ol A

&l

9

I
ar

o

‘_Er

_41_

vl 406F

[e)

T

=7 =

)
=



oI 2 Aol HetEojof & Aow Holw Ao 9

n-

el

of X Zn}F

A

Ak

(D) dAe] w7 A

oH

pat
K

—_
)

3}

[9

sho] A, B4

S

tom opz ol of

IS

HE

(4) 71&
4. A7) Al ZFS

1m0

el
N
oy
NI
0
o
7ol
&

=K

X
il

B

tRom 119 23]

S

]

2 A

ol A

¥

)
=

J

A
ax

R PRy

I=15
=

b4 gkol Eelo]

°

]

o]
=

27 0)

=

=
Fol wAE A

]

[e=
il

-

1

Al 5]

=
=

o wel wE e

=

=]
447 2% T2

HA

719 B "ozl AA -9 §7 Edc]

A3 FakAe] 717

7h A g ZA

H

o

]
PN

1.

)l
,_Iryl
T

71T (EE 7k A 5710

4o

)k o 2j7]e

R=%
[}

7], w047

_42_



=
T

ol

H 1Al BE ol AF-7]l

TE)RY

g o (<=

E

457176 ek A

el

e
=

b mzagy, Ay

L Hzagowns 43

[€]

. &3]

(€]

Al

)

A AFR(EHIR)Z

o]

A <)

jfaxe}

2)

+o]

15
=

_Eo

—_

o

_]rhﬂ

0

AR g 4H 2

A
2}

o) A3 wpm Hao] 29l¢]

& et

IO EE

=]
5

wolxaL 4z

.

ol
™

120cm, A5 F4 345007F/10ac1H, E#o] B, 3

X
T

Y
U

U a2y 23 ldemz A )5 Blde] o] =

oy

Q3ska #

s
=

410 Aabe] Lol

B

_43_



Fh¥RHIEBRN

t-

=
el
T
e
=
£

=
[ Fose =
1882 &
=) ! [ = e
F | o| —| & fof=
ElHElElw|m
= Wl =] o«
o M| <lo| ©
I wo| ~H
k| K U Mﬁ "
(=3 o o
Blo|8| 8 g e
w | B @
el |ulm| sl
= KN~ x| /| =
7
dlg s 2|0
Kt ~ mM =

(2) A=

3} 7]

2}

=)

o]g_

tH ol EF

S

3
[}

ol Ao 7}

Bt 1ASE Efolda] o F

o

(71

2

o}, #ol s

ofu) 7]

s}

]

2oju)

= "dojui7]

i7F 8

9]

NA = HA

_44_



=
TR}

PRER
o

0

gl & " |E

S| 4o oy |do oy

o N o B

~ |~

Ho | Ho m

= = <]

oo py
<
wul | G4

o]
BRI

22. Ak

Wy AT | wr

ﬁo

=K

o]
T

Ea
|

it} gl

o

F

pA

iz o=,

ot} e w JEo v

=<

8
Fo] A

5

g

o)

ﬁo

o] Wolx| i A

=
2E

Hoz g

2=
-

o, JE7 9

=)

[eX3

]

°©

g

[}
=

|

o

b

A

T

AT

Hlo

)

—
fite)

—

<

o
;U
;U

Fed A= 7hA

olty. ¥ 10. (a), (b), (c) (d), (e), (f), (g)

o

—_
fite)

$3 o

7]

IS

e
=

EESIVEE:

=R,

)

=% O
EEs <

el

ﬁo

st 3

°

g

3to] (a), (b), (c)

S

_cH

¢ o]

o

.

2 &
o]
_45_

1
o

o

3

A

[e)

H= gkell A7)

Fa ok (d)e

of ZrebE AL ARzt BellwA o]

[¢)

=
=

o]

+i
S
thalel Helu gl 2ZF

S

77

l

w71, o
(c)®]
3}
=
t?}



7hs e,

(o] MAe 237 AA7] Z2E A AHel Aoz 2L A o]z o= Aot} 9
= oY Fxeow RES B s Qo] Fi waoH, o] B9 4~67% AT 2

1% EGEE A A ol Heti etk o] Exzemge] e BES @ AN ol

mae AME B4 ket A% A7 AHsde vEd Al

(g)8] WAL Floly Zxdo A A3y EFo|ZRE 17] AN 2Es Ay 374 FAR

HolA oAt Ao, FARYC] BuHy wdHY Fo YAFYL Bibsseh £@

Holy ZExi= o] Al 17] AR Auhsle] Eokd &34 Rz 2 FAA Qs AL

sledor sl E# o] Az 7Aoo ai7to]t)

ZE4a

SV

(a) ojuiy|-gdeE-AgCiag

(©) ROHYII-ER0IS-4 2B

=13
=)

a9 10. 71¥€9 AE 2

_46_

74




T =)
il ny
) e
= ol
< 0SS
=T o
O M
Mo
ud] il
v _ w b
2 < =0 . &Ko
- o ° e
IR o 75 e =)
%H \w.l/. ,l_x v Onw
] g F zm ) WM
wﬁ o A,._O ‘W :.I ~o
NS E - T X
N ‘Hlm_w” N " B ‘m_ul‘._ = ,‘_lﬂu”y
—_
|~ T P g E %
S [ WI nél Wy o X "
Y, ol o T W o
. N £ S KO 2
<4 N =
A = I N I S
LU =T =
© N —, Wr SN
~— = U_K »A_l
o W w B
m = Y& g
= W T o=
0 - T
N y ™ KR
Unﬁ MM ,@O ﬂArO
Ho W T B
X Ny
ol " o
ﬂE n m et
O# EO O# ]
RN e
1rO [aN]
X ,_lww‘_ —
CHF

H

o] WA e

ol 7] WA o] 1.29%, Fohll7] WA o] 26%=A Hoju7]

_47_

.

ol M =

o

Al &

zu

st



ZEEE

=
-

FE

=g AR H7] wiel Plugzb & ¥ veA 9] wEolsta

1

al

1.4% Al yEbskth Stoli 7] w4 ofl A
5]

1|

ofy
g

o

5K

| #oiA]

3l o
=

1

T

R

3]
=4

-

T

of JEvE] g

=)

fri
i]o

o
~

1.2% YA e

[e)

T

[e)

=

o
| .

2.2%=2 JERSE

E(FA+7R)EoE 1.6% SA YErs

Eall
o

|
¥

o] & X} 49%,

stk

E o] WA KUY 1.2% YA e

1

g

B

o]
HH
]
H
T
rvze]

il

—

<

0SS

)|

—_
fite)

2.2
0.2

1.8
1.5

0.6
0.3

3.2
2.6
5.7

1.2

0.3
3.4

AR(128%F, 454 H, 11F)

3

(%)

3

s

A
BE 9E=8(1/3, %)

olF A& (%)

I
ar

£3

2
ne
B
o

!
<M

jate)

nll
ol

2]

gk WEAE A2 7] 6] 2.0% K

AFeo] 27%=2 M AA vEhska, dE w9

o =7 YEbs T

of
ﬁo

o

Rk

3

3

bo mo] 3

°©

o

Eay

_48_

A oy A47l= B

Mo PlugB & A2 9]
1711t} 45~TT% A= AF80]

A
&

}

0
yad

olF WAe 3
7= 71 A
o] 25%

Al
Al



o

B

S
N ||l 9 v
XT a © (90} a —
w

(M Y] NN
S | Ho | Al | Mo Mo Mo
jins == q == == =
HT N N N N
= o | o | =+ - -
Tl o= | =T

_ oy
< | W o |y | A
—o | =N E iy — o
frd it uﬂue 0 Aa 0
‘QO ﬂ.A o _L.A ﬂ
o | Em| T || M|

off

a

;OU

=]
TIR|T|® wﬂ ~
| F|F|F| N =
W (3| | 2|
e = e = Tl =

NI

ar

or
ﬂ —
< ~
N R =
= T E_ R
X ﬂo il I
< L
X N T
— ~
~ &m Gl
N ~

=)

1.54]7+/10a

= o
=

3%

7124 ZYEE=7F 14m/min 24

K

b zolol ] T Hge ool

<)
R

=
[]

o] 7}

Al
&

ol ARt o]

hyaA
fn 5N

ot} wldo] HEEA e A

pae)
o =

il

gt PR

il

)

2 5 A

o] 28cm?o]

il

=) Al
=7

g uebel o] 330005/10a o4

bl sl

J|

24,000 ~ 28,000F/10a8 = A2

el

o

Z

A <f

SEEIE B

2}
=

A2 2 - 429 Apgho]

22}

il

g o] e

-
e

el A

e

- %7+ 24cm, F37F 897137

oAb E A A 7] (W] = OP-41)

_49_



£ 25/7H/10a0.2 9189

o] 7]

& 26,110W= A

=
[¢)

= 1999

a9 14

e AY%wst i

e
S =

200 TEZ 2P,
Tm/minZA] =)

tx] o} oj X F7F Bl Al

3|
pud

g7l &

&

9

J—c]_

0

o

N
L

B

]

W7t =

iod
o8
e

=K
-

B

)
—~

_50_



) 503]/min®]

% 7m/min¢!

e
=

R

e
AAE Aow 59

%4

]

o

Tm/min(# H 85m/min)e] FHEEZE

=]
o =

e 7]

< L1I9W ©]

s

2 A

do

o

&

B
Ho

Jal o] wf PTO

ol
i
ol

)
—_
1o
:A_l

-
i

<

vze)

)

o

B

—_
o

r

—_
fite)

FUMA 20

[e)

i
o
A

°] PTO

2]

o
4

)

==
2

ol

3

g 7+

59 503]/min
U

%71(719

jang
dr
N

t

L5 e P = B S B

J|

2 74

4212l PTO 3| A=A 45/PTO% A7k dt.

3

==
T
T%, 7]

o] 7m/min

o] 71719

et 2o,

Aye]
o -

3

A, 2

-
)

F8

=K

A
<

i

O A Efolx

7+ 15em 5% 90-100cm

N

™

1744 <

: 2kgm E Ao

15cm
]_

A4

}

N -
N R

o 505x69= 3005

e
Tt 120

LI =]
.

)

219 29 )

E(

A2 o) 25m)

/10a

E

o3

49 58

(@)

5 A7} 4go]

A el

RS

AT AR

=

_51_



ol

ik

ol
&H

ol

=y
T
xr
ik
%R
=
ol

m R m R i o) 3 ojp
oy, o E X Ll e
0
T T T T = T k| T )
WO EEC = Mmoo B8R X
= O = ™ o Mo = e B
vze)
w M s 4r o pall IR =
~r o - o M J <
<o <r e < il B | oF <
T = T = O ) — | o =3
= = ™ TR M_. T %0 N
o2 e il - iy ok
o < N A -
ra )
PR = 2 U A
o < %0 o S %o o0 Jo ™ 1 o S e
Tl 7N o e N H ™ N
2ol BCI= = N D BBy N
TS 8 S S B X do ~r wo | o T 9o
g = S gt w il TP
T o = X0 = — X X
ﬂmo l ZT l zT o Lt ~ = K -
S 2 o o N L B o < ~ R
S S S D it N i B
~0 O’ O) ‘Zw‘c 1.:0 O’ O) _ZT.C —_— Z.#O Z.L ﬂA’ _— — ‘mﬂ ﬂ ﬂ,l_
R RIXN TR K| TNTN o A o
Wiy YT Ry o N o M of
W T T T T T 1) o — |V m
it N e o) N e o ) = &o 0 Jl < &o ou_o 0
T 4 ONBEY o B W I LS T
~ W ,m.ﬂ — X - WE d.ﬂ X A_I c.: o \mmu‘._ ~ ~ HT._ A_O mmuw_
I - M - = el B Ul oy
< X A oo | < T T oo AF N = TN g mourw
— o | = o | o~ (aNI o) < |~ N <
N
T
X0 [
Mo Bo w0
~ ﬂ_,_.Ml s i
Gl o N ~
= o0 1 Y
P — () T =
T g T GRS do
o - | % {Jo
)/ / TR =
5 o 2 b

=S

o
B

e

~

N

S

1
o

(2)

of
el
o
i
o

Ho

)

Z

A1 A

I ESIA

J
0
w_.o
4r
A
=K
Ar
T

]

o]

-
<
inze)

X

o)
-
~
oy
i~

-

\_ﬂo

Ton

2]

~

_52_



cER

e PR W o FR  FEA, (AN, 3=

% AEY (Do), BAA
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A3 59 BAN, @A), Baad, EeEad A
%2

S AERA) A 1Abe] 2, o] A& (H W 603]/min)

=
471 AREAE FH AN TS AR FAE e ol vhehda (
o}

17*74ﬂ<14cm>°ﬂ e FYPsEE FYUX(EY, 44 A

A4 2AN LT 7oA, e vd i’ﬂ‘ﬂ”(x}% 421
Hek A H}-’Hé}(‘brg‘l}tﬂﬂ) A JerEy, 1gaT
BT AAE 21/ EH 9l (6%, 100m72])
T35
FH(AZ) F 0 2PS-4PS, AAF(HWEA 2kg-m) = 13kg-m/s
714 =3 (600kg, 7m/min) = 70kg-m/s
FHE A=A, (v A)
2 AE], (2FE A1)
Ao o AFA Ao}, FEAA A (AL, FekEe] ), FAEE ¢
T 9 g S
TP £ AY £ x T 04
50x12 ¢cm = 600cm/min
50x14 cm = 700cm/min
50x15 cm = 750cm/min
7+ PTOZ 612rpm 1/12(W]A)=> 51rpm
A2 UE : 14cmx15em
F5 % 1 100cm(120cm ?), =2 % : 40cm
I % ¢ 1.4m x 7m/min x 60 = 588-41 = 55a/hr
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¥ 27. Z2EYQ 9= 13

Item Details
Model DPM-700B (Kyowa co., Japan)
Power source AC 110V
Sensitivity, S/N ratio 2/10%10~ %, 52db, 8ch
Range 100 ~ 2000u&,200 was selected

i 28 oy ASHA 9 4

Item Details

Model System 10 K7 (Daytronic co., U.S.A)
Power source AC 220V

A/D Quad Voltage conditioner card(+5V DC)
Communication RS-232C to PC

3 29, "HiolE A28 3

Item Details
Computer Intel Pentium - 75MHz, RAM 16Mb
ON] Windows 98 SE
Language Quick BASIC
Monitor Samsung color monitor (800 % 600)
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457 AR sl gz 4

= X
=

A A(FL)

Eal

B

A(RL)E 25217

A rE 29

A |t

S

Ftg 4715k EFEt A

A

a9 72, FuA AT A

£ e PAEeTh

327}

17] 13

A
o0 N

_91_



Electric power 0. 75 KW Number of pole 4P
Voltage 220/330V Frequency 60Hz
rpm 1730rpm Efficiency 82.5%
Electric current 3.6/2.1A Overload 1.15
Weight 15kg
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‘ SN ,,/\ \\v\c“ Dimensions
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(1) Glass, (2) Unequal legs angels, (3) Tinned sheet-iron, (4)
Angle caster(V) 2”7, (5) Chain connecting ring
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(1) Unequal legs angels, (2) Unequal legs angels (3) Profile
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(1)(2)(3) Sprockets, (4) Profiles, (5) Bearing units, (6) Moter, (7) Stoppers,
(8) Limit switches

a9 78, Bz PR AL
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r Hov PLC
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Inverte . Sy I
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| RY P04, | L |
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MC {—T’)‘—{ oo
THR o,
(M)
Transplanter Soil box
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_95_



2 JaEY doh AIMES AFS AT o FaAA7S ESxE A3 TS Al
= 29A ol FAHER-ON)E A Jo] 4 EYRE FAAL o] EF P E 29
A= AR AA fHE 29A(FL), 2 44 JrE A9ARLDE T2 HAn 43 44
YU E 29X = AP A4 $F 5763 FAeta FuAA Y] AFAXS ESEE AA A
2 5 QA AEA A HAYd Foll A 4000mmEA 3o AAsH T AA guE
29 A RL)= Aol Byl EYEE AFAIAAARZ 342 of EXFxES A2 9 A0
AAA 7171 el A GA A AL FollA 1,150mmE o] 3o A A&kt
% 36 PLCY &34 9&
/O Function No. Name
PO Advance button(F-ON)
P1 Reverse button(R-ON)
Input P2 Emergency stop switch
P3 Stop driving reverse limits switch(RL)
P4 Stop driving advance limits switch(FL)
P40 Drive advance the soil box
Output P41 Drive advance the transplanter
P42 Drive reverse the soil box
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Edx AXFERZA, Edx 5 Edx 310
a8 804 #H5L EYx AAAE ERAECY. EYX AxGE AEsA= STARTO
A AlZFske] POO(AZRIHE)S FET POOIIHE)S F

B F P2 AANE)S A
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PA0=OFF
P41=OFF
P42=OFF

m
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4 P40=-OFF
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PAQ=OFF P42=0FF

P41=OFF

P42=ON"
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on  Forward stop Reverse stop ON
OFF © [ Limit switch limit switch | 7 OFF

vl I}
(¥} v

a9 82 FHE ~9x 9 %

e f el EgEn FAFEE S BF2st T
F4 AA GrE 2948 99 2dxE 9FA s
Y 838 PLC 4Edgdol @3, BRAES fuE 2944 452 wPor Y

=
PLC ladder diagram®]|t}.
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1] / !
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/ /
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/ !
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pat] END
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Wsalzl § RS232F41S 3 @%E}(Jﬂ; 38)01] ?:}E_:]]Q | saT, o A
basic(3E 39)& o] &3t AEE s

s} T}
% 36, 2EY A= 414,
Item Details
Model DPM-700B (Kyowa co., Japan)
Power source AC 110V
Sensitivity, S/N ratio 2/10<1075, 52db, 8ch
Range 100 ~ 2000ue, 200 was selected
¥ 37. o]y AZHX e +7
Item Details
Model System 10 K7 (Daytronic co., U.S.A)
Power source AC 220V
Analog to Digital Quad Voltage conditioner card(£5V DC)
Co mmunication RS—-232C to PC
3% 38 dlolH AHe§ AFH
Item Details
Computer Intel Pentium — 75MHz, RAM 16Mb
ON] Windows 98 SE
Language Quick BASIC
Monitor Samsung color monitor (800>< 600)
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. 39 Quick basic Z 213

CLS

OPEN "COM2:2400 N ,7 ,2" FOR RANDOM AS #1
OPEN " CADATAM5-12.TXT” FOR RANDOM AS #2
100

PRINT #1, "dmp 1"

INPUT #1, dat

LOCATE 2, 2

PRINT USING "STRAIN : ###"; dat;

PRINT #2, USING " #### "; dat;

LOCATE 5, 2
200
PRINT " Z210€ 2y ol o) SeFAe ”
I$ = INKEY$
IF I$ = "7 THEN GOTO 100
END
a9 879 #Ee A A ZEA #FS A 2dToly, $5& FAWA ZE A

g Pﬁ% N
B ]
Lol 7 VIR ERVERIRY;
i V % ” Y
W w52z me 15 55 e % 5 00 10 20 30 40 50 60 70 B8O
b Time (s) " Time (s)

a9 87 A A 2EA stes SAT 2=t TR AA e stgs 54T b

oy e =Z(F)

R

4% 35 dHolHE ko2t Asle olFH T o IHYSAT w82 A e
2 ggs e F4 Agere Fahark
W= NXmXxw (1)
w: &9
N &=
m Aol
w: FAHLEE
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44. dlolg AZA=A 4
Item Details
Model System 10 K7 (Daytronic co., U.S.A)
Power source AC 220V
Analog to Digital Quad Voltage conditioner card ( £5V DC )
Communication RS-232C to PC
3% 45. dloly A8 HIFH
Item Details
Computer Intel Pentium - 75MHz, RAM 16Mb
ON] Windows 98 SE
Language Quick BASIC
Monitor Samsung color monitor (800x600)
Air compressor
Air cylinder >
LM guide
Cutter
Material
Fixing point
Computer
Data acquisition& °
control system
Dynamic strain
amplifiers
Load cell
Frame —_—
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PVC(polyvinyl chloride) : 93} #ld 44
PE(polyethylene): Z &€&l 4%
EVA(ethylene vinylacetate copolymer) : o 2@ o} EAF vl d
TTFA FA
CAd HEAEE =9)
PET (polyethyene terephthalate plastic)
.23 A
FRP(fiber(glass) reinforced polyester)
FRA(fiber(glass) reinforced acryl)
MMA (polymethyl methacrylate)
PC(poly carbonate) : A 54
PV A(polyvinyl acryl)
PP(polypropylene) : #] A
. 71E}

SBR(styrene butadiene rubber) : 373 115

Aw | 8 | ET ey | VR g gaga | wana
CR) SEZ) )
PVC C C D C A A A A
PE E E D D A A C D
EVA D D E D B B B E
PP B B B B C C B C
PET A B C C C C C C
FRP A A E E E E A A
FRA B A E E E E B B
MMA B B D A D D B D
PC B B B C C D D C
PVA B B B C C C B C

(2h) AtE% FH As
- PP(30%) + PE(50%) + EVA(20%), 3]
A dute JA B, A9 FEAW)F7H WEd
W2 A AL AR

-~ H Al SBRAIZ o] &H#H
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ap | V| ARS R RN | QEAREn | 2Ry | x4
(#4) | (hr/108) (4)) (%) () (%)
1 8,675 9.19 694 94.39 2.04 8
2 8,450 9.19 676 94.39 1.98 8
3 13,815 8.49 1,105 94.82 3.57 8
4 8,515 9.94 681 93.93 2.01 8
5) 8,290 9.94 663 93.93 1.94 8
6 13,695 9.24 1,092 94.36 3.54 8
7 9,055 5.69 724 96.53 2.13 6
8 8,830 5.69 706 96.53 2.07 6
9 14,195 4.99 1,136 96.95 3.67 6
10 8,895 6.44 712 96.07 2.09 6
11 8,670 6.44 694 96.07 2.03 6
12 14,035 5.74 1,123 96.50 3.64 6
13 9,655 494 772 96.99 2.27 4
14 9,430 494 154 96.99 2.21 4
15 14,795 4.24 1,184 97.41 3.82 4
16 9,495 5.69 760 96.53 2.24 4
17 9,270 5.69 742 96.53 2.17 4
18 14,635 4.99 1,171 96.95 3.79 4
ot 10,686.67 6.75 854.94 95.88 2.62 6.00
- A 2y 982 s E ¢ 163.86(hr/10a)
3E 512 7 Ay dA H EUAREE EYgadE vE A ok ZAVEE S 3 10,686
w9, A SRS B 6.750r/10a, TN S4ng, A Ag I Bt 9588%, £
BARE B 262 E4E 62 Urhath ARG Bal BAF A9 7 ¢l A% A%
shtha ghere .
E 52 A 2FoR AP FAN QA AdAA md Agold
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3 52, AL T AIs AQA A EdAdg

N RIS IR EC I R
AH A
2w | 1A ARX Q;} SE SE =3 7tA | 2713
(hr/10a) | (hr/10a) | (%) | (R | ()
w} Advzre | 02 3.2 874 | 5000 | 65
9 214
au Wopeoy s | 048 | 336 | 8571 | 205 | 43
e | AL o, = A,
T e, FkolAlo}, | 18 9.8 633 | 500 | 34
R g LS
A 25 640 | 922 | 2300 | 1.3
=7 B uEs7
e E aen | 10 276 | 891 | 450 | 06
T TR S
A 14 180 | 844 | 370 | 26
AEE/F |10 379 | 947 | 1400 | 14
i 127 | 2341 | 8526 287
SFEA el AETE) (A 21 E) Fabelel = wEG 7] (A4 MERYs)
ARG E B, EFE, #7(Hs, A4, 5L, obAlo}, LS), AAAHGA = A7 (F
=, FFAYel = =7 ADVI(HEs7)), =HAZIGEF2A 5 34D, FRH71(AIEEAAD
2 AAstan. 7AAY s E S Het 1.27hr/10a, $1€ é%iiﬂr% Hit 85.26%, 71 A7+ & ¥
T 14735770, £ B2 Har 287d o2 ZALE QAT
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(th HF AFS v
2w MINORU MINORU TYM .
- OPK-4 OP-41B TOP6
A9 A7](LxWxH),cm | 231x164x150 | 273x110x115 | 222x139x140
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R EH-12-2D | EH-12-2D E170G
=57 17]87FEd | 17187154 | 17]18HUMEH-
AR v 71 Z(cc) 121 121 171
A =4 (ps/rpm) 3.5/3,600 3.5/3,600 4.5/3,600
B8 2(L) 35 35 4.0
H & uk 2 M E el &g A&
AETE AR4,572 | AQ4,572 | AF25 711
A5 74 (21/%),mm 368/670 | 530(=#370) 360/650
=3 FA/%),cm 1177155 1207130
B 15725 10720
A 5 73 A o] 342 4 42
#9493 A o] 5
=5 13 4 13 4 13 6
593 ,cm 135 135 135
— Z7Hcem) 24-24-24 24-24-24 [14-14-14-14-14
L F7Hcem) 10713(6%) 0.3713.2 12715(49)
2] 5 ZF/10a | 29,30022,500 |33,400721,600| 37,200™29,600
21521 o] (cm) 174 174 174
g0 0 ul FAEA K 443 448 384
e g 7o) em 14720 10720 12716
of| H] B A} A} 4= 20 16 18
12 % = (m/sec) 0.2 0.40 0.1
2t 5 &,3/10a 907105 55790 1007150
EREES A A =4 A A
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