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SUMMARY

I. Title

Development of tractor attached round baled roughage cutter - feeder.

II. Objectives and Necessity

Major sources of roughage in dairy and beef cattle in Korea are rice straw and
winter barley and rye. Rice straw is harvested and processed as round bale type
and winter barley and rye is processed as round baled wrap-silages. In the final
process of feeding roughages to cattle or mixing them with other ingredients, they
have to be cut to small size. Otherwise, they can not to be mixed well enough
with other ingredient or can not be fed to cattle with desired level.

So far, several type of roughage cutters were introduced in Korea. However, these
machineries could not be satisfied the farmer to cut rice strew or barley
wrap-silage properly. There are two major obstructing factors to cut roughages.
Those are; Mthese roughage are too stiff to be cut and @round bale is too firmly
baled to be untied.

In order to solve this problem, development of farm machinery for cutting the
round baled roughage to the small size is an urgent problem for dairy and beef
cattle farm in Korea.

The main objectives of the study are;

(1) to develop the proper model for Korean dairy and beef cattle farm and to
determine the break-even point of farm size by comparing with traditional method

using a traditional roughage cutter.



(2) to develop the tractor attached cutting - feeding machinery for round baled

roughage.

ITI. Results of the research

The research have been performed for 2 years and the results can be
summarized as follows;
1) In order to determine proper size and type of roughage cutter for Korean farm,
a series of test were performed and a lots of data were analyzed by using the
several imported roughage cutters which were already introduced in dairy farm in
Korea.
2) In order to develop a tractor attached roughage cutter + feeder for round bale, a
prototype of forage cutter was selected, analyzed, designed and manufactured in
co—operation with Woong-Jin Precision Co., LTD.
3) Also, the prototype machinery was tested, adjusted, re-engineered and improved
through manufacturing the revised model. As a result, a tractor attached roughage
cutter - feeder for round bale was manufactured.
4) Also, a series of test were performed by the prototype machinery both at the
plant and field in order to evaluate the performance of the model machinery.
5) In order to estimate the break-even point of the prototype machinery, a
feasibility analysis was performed by comparing with the traditional cutting
operation. According to the results, operating cost of the prototype cutter - feeder
decreased rapidly with an increase of farm size. Also, its break-even point shows
when the dairy farm size is 24 heads and its cost 1s estimated as
150,000won/head-year. However, when farm size is 50 heads, its operating cost

can be save as much as 2,967,000 won compare with the traditional cost.



6) As an overall conclusion, one of the obstacles against feeding the round baled
roughage in the dairy - beef cattle farm in Korea can be eliminated by developing

the tractor attached round baled roughage cutter - feeder.

,10,
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13 Ea=44A A
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Torque detector

Model : SS-500, Capacity: 50kg—m
Maximum speed: 6000rpm

Company: ONO SOKKI

Digital torque meter

Model : TS-200
Company: ONO SOKKI

Data log

Model : HP34970A

Company: Agilent Technologies, Inc.

Software

HP Benchlink
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A el 7o P de A 2RE AT glol EdEE A7) £ 8d
o Rakgom, AnAWsE 5dow Aagth £d s AAEe 47 79

7hA ] 5% = 7H skl

AR
A - Fol7lek AbsdTr]e g En] Algeel ekl AlAlE w3l gloER

Az g7 di A& Avh(d 5, 1997)

AC)
=
B
b
S
o
[@))
\)
S
i

A

ojzbE o el et debx 7] GAwt FEF w4 7] Aw A A4 71
TA7ke] ARl daA e A 3% AR 230 A& sHesa(EH Y, 2000), |
HA e s 8 dESHE 48T F dong oF TR dEHer V)

A Y7l 6% ol 4E A gt

k. 2paLv]
AadlE 71 7R 1%2 s em oM duEd &S Veow gy
AE AdEsta ad7IAe] 7 947FE 2ARske]l & 160 WEb T
® 16 717 7#47h4 9 s gn) Al
. A - Fol7] AbEd 7] (3ps)
o (A 271) (#3)
TA7HA () 12,000,000 1,100,000
2 7Hd 7] 0.1188 0.1900
kel 0.0625 0.0625
ﬂﬁ]@;] o] 0.0600 0.0600
2} 314] 0.0100 0.0100
Bl 0.2513 0.3225
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Al - Hol7] 8 ZAERA G Y] o] & Ao WMEn &2 A(DE A=A
VC = Hx(F+O+L+E+F) - (1)
7)o A, VC : MEn&(9/d)
H : Azt 7171 o] &AIZHAIZE/ )
F @ IAIRE 2 A 9] AR A 5H]8(Y/A17h)
O : 1A A9 28 &85 v&(2/A7)
L A7 w5 da (/A7)
E @ AZFE AR Agn)(d/A7h
T : EE Azt o] &u]8(/A17H)
=EE FS7xaAGu A/ EHEH F AFRAIZE
7o AAE - Fol7] 2 Al Ao d ko] g7t
Aro Azt £ FAd W FoAHFE 1,77%kgolH(FH T 43, 1997), B9 F$
ALE A7) (3ps)e] FATELS AT 80kgs AHElsts Aoz zAEJ oW, sjute
AFd AH - Fo4719 AT ES gAY FFo] d=F 250kgH =R 1 LS
A= Alzke]l digF 100l 28%+= Fe=z yeiyth AAz Ad - Foiv)9
HGL FoAEoNE->T Y EAR o] FolA = viste], AR ddr] e o=
FUAA ddo] AP AE AU FoHgol ALHo] ol HAAAl L8HE ARMS
AstaFoop shup wiE (A AR A A olE VFo R AMSTFFE MM -
o7] DL ARAGT] Y dFAEAIZES A4St 174 YER AT
3F 17 AAE - F5of7] R ALREET] O] ool & AT
AR 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 120
A4 ol 3 49 | 98 | 147 | 196 | 245 | 294 | 343 | 392 | 441 | 490 | 588
(kg/day)
AR - F 7] 0.033 [ 0.065 | 0.098 | 0.131 | 0.163 | 0.196 | 0.229 | 0.261 | 0.294 | 0.327 | 0.392
(hr/day)
AR 0.613(1.225 | 1.838 | 2.450 | 3.063 | 3.675 | 4.288 | 4.900 | 5.513 | 6.125 | 7.350
(hr/day)
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