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Development of a Tractor Attached Roughage Cut—feeder for Round Bale (1)
— Development of a Cutting Mechanism and a Performance Test —

D. H Hong K. K, Park Y. S, Ha

H J Kim J. K Kwon T, W. Kim

Abstract

Not many types of roughage cutters have been introduced in Korea so far. However, those machines could not satisfy
farmers to cut rice straw or barley wrap-silage properly. Stiffness and firmness of roughage bale were two obstructing
factors. In order to solve this problem, a tractor attached cut-feeding machinery for the round baled roughage was developed
for dairy and beef cattle farm in Korea. A series of tests were performed and acquired data were analyzed by using the
several imported roughage cutters, which have been already introduced in dairy farm in Korea. And, a prototype of forage
cutter was selected, analyzed, designed and manufactured to develop a tractor attached roughage cut-feeder for round bale.
Also, the prototype machine was tested, modified and improved through revising model. As a result, a tractor attached
roughage cut-feeder for round bale was manufactured. In order to evaluate the performance of the model machinery. a series
of test were performed by the prototype machinery both at the plant and field. The model machinery developed satisfied
in both power requirement and cutting capacity. As a conclusion, one of the obstacles against feeding the round baled
roughage in the korea cattle farm can be eliminated by developing the tractor attached round baled roughage cut-feeder.

Keywords : Cutting mechanism, Blade, Round bale, Cut-feeder
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Fig. 1 Schematic view of cut-feeder system.
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Fig. 2 Cutting mechanism of the prototype cut-feeder.
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Fig. 8 Distance of rotary blade and fixed blade.
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Fig. 9 Arrangement of brackets for raking and preventing from
wound roughage on the shaft.
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Fig. 11 A designed rotary blade frame.
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Fig. 12 A developed cutter.
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Table 1 Various mixture raw material

Cutting Rye Cotton Feed Corn
rice straw hay seed grains silage
Weight
88 52 30 75 195
(kg)
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Fig. 14 Mixing process with cotton seed.
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Table 2 Specifications of the power measuring system

Item Specification

* Model: SS-500

* Capacity: 50 kg-m

* Maximum speed: 6000 rpm
* Company: ONO SOKKI

Torque detector

Digital torque * Model: TS-200
meter * Company: ONO SOKKI

* Model: HP34970A

Data . .
ata. logger » Company: Agilent Technologies

Software * HP Benchlink

J. of Biosystems Eng. Vol. 32, No. 5.

Fig. 17 Toque meter and data logger.

Table 3 Properties of various round bale

Rice straw Rye Barley |Sudan grass
Moisture
9.8 58.8 48.5 723
content (%w.b.)
Weight
130 420 380 580
(kg/bale)
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Table 4 Result of cutting Performance

Rice Below Above
straw 10 cm 10~15 em | 15~20 cm 20 cm
Weight (%) 14 66 12 8

Fig. 18 Shortened specimen in length after cutting process.
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Fig. 19 Experimental mixture state after mixing process.
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Fig. 21 Required cutting power rye wrap silage.
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Fig. 22 Required cutting power barley wrap silage.
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Fig. 23 Required cutting power sudan grass wrap silage.
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Table 5 Capacity and max. requirement power

Max. requirement| Performance | Capacity
power (ps) (min/bale) (kg/h)
No load 8 - -
Rice straw bale 39.8 9.7 804
Rye bale 43.9 11.3 2230
Barley bale 373 12.3 1853
Sudan grass bale 51.0 23.5 1480
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