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Development of a Tractor Attached Roughage Cut—feeder for Round Bale(ll)
—Recent Trend of Traditional Cutting System and Feasibility Study —
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Abstract

In order to cut the round bale easily, a roughage cut-feeder for the round bale was developed in this study. This study

consists of two parts. One is development of a cutting mechanism and a performance test reported in the previous paper.

This is the second part of the study. For the study, recent trend of traditional cutting system was analyzed. Also, cost of

the prototype cut-feeder was analyzed and determine the break-even point of farm size was determined by comparing with

traditional method using a traditional cutter.

A prototype cut-feeder was investigated with the fact that working performance, fiber length and shape of roughage and

feeding quality was good. Operating cost of the prototype cut-feeder decreased rapidly with an increase of farm size.

Break-even point in terms of farm size was 36 heads for beef and 28 heads for dairy. Also, costs estimated were 118,000

won/head-year and 148,000 won/head- year, respectively.

Keywords : Break-even point, Cost analysis, Round bale, Cut-feeder, Recent progress and trend

1. M E

2 A7 300~ 500 kg 959 2% d3mjele 5w
APo2 AE- 5 Vse T e A9 2AEE E
g} AAY AA-Foy719] Jidel] #gk Zolt. & Ao A
15 (Hong et al,, 2007)°lA:= A&t A28 23 A
7RIS B AP BE S-S sl on, AA719) Ak
T 3 2033 AP APl Heto] Bagt H} At

T, R A7 AAR S Y 9 dke w7t

ol BEEle o S Al F3s 732%*301 3
=7t ke TAlE g T8 giOlE}. g AR
ofzt Slo] Bgg B 71Fe] Al Fo3719) ol 8AHE
ZAksto] A - FoAlol e == 0131 TARE B

AL T3
A Fulel EEd 4938Y AEFe)7](Trioliet, 1984;

Gemelli, 1985; Lucas and Retaillaud, 2001; Park, 2003a)+=
e Bx 55 Adshe =748 AEgs 222, Yu
5(2002) BAg ARgatofol 3 o] XAME o7l
27 o= 210 BIsIGith X8 Yu 5(2002)2 3z
FuldxHE sl on S-S 507 TFRAA #H3 B
HHG7]ol vlsle] w2 ZQin|8o] AYEE 208 By
a3tk

wepd # AT e A Folrle) 5849 of
$2 9% 12ARE £, LR ANE AR5
o TIHE ASG BY ARBWe e AFANAL

OB MXRE
ARE 90 olr]8e wm FAjel AL A7)}

[¢]

This study was supported financially by the Agricultural R&D Promotion Center (ARPC). The article was submitted for publication on 2009-01-29,
reviewed on 2009-06-03, and approved for publication by editorial board of KSAM on 2009-07-16. The authors are Yu Shin Ha, KSAM member,
Graduate Student, Dong Hyuck Hong, KSAM member, Graduate Student, and Kyung Kyoo Park, KSAM member, Professor, Bio-Industrial
Machinery Engineering, Kyungpook National University. Corresponding author: K. K. Park, Professor, Dept. of Bio-industrial Machinery
Engineering, Kyungpook National University, Daegu, 702-701, Korea; E-mail: <kkpark@knu.ac.kr>.

228



FEU FAbs7lo] A8 5 QA o Thsd o
= AR Ssick

2. 9179

. 9|

(—1

SAEEN

A2 2458 AL/19) ABAHE 2] ke
AL, DA, G B4, B, AL, el 2
AR B 0 A A7 48 TVR EUEE
°Z 33tk
FANEORE BAE AP 2 AR A
B TEU, ALY, A AU, Foly
9 G52 2T ©] % Adtol Yol ALgEA g 7]
Fo Astsiot

B @el AAN BAolNE T2 19 B ARERIS)
54274 34 71(DDK-700, Daedongtech, Korea)E AR
s Alst 19 29) A AR E AR Bl Alek
Feje] 271 AlAEdell vhete] vl EAMskltk e A
2718 o] gl £Q¥E B2 1R 9} RFHIE TESA
om o) 40 kWF EHE(LX-60, Dacdong Co., Ltd, Korea)
= ou) M43l 9= AL o)gal= Acs s

Fig. 1 Traditional cutter.

Fig. 2 Prototype cut-feeder.
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Table 1 Purchasing price of machine and coefficients fixed costs

Item Cut-feeder Cutter
(prototype) (traditional)

Purchasing price (1,000 won) 15,000 1,320

Depreciation 0.095 0.095

] Repair 0.063 0.063

Coefficients ™ crest 0.040 0.040
fixed costs

Warehouse 0.010 0.010

Total 0.208 0.208

2) HEH|

AZ7] 8 Al oA o] AEu 4 T A (1)
o7 A=t

VC=Hx(F+O+L+E+T) (N
Fixed costs 299 299 299
Labor 1,091 | 5,454 110,909
Variable Electric
1 57 114
Traditional cost (used) :
cutter Sub total | 1,102 | 5511 |11,022
Total 1,401 | 5,810 | 11,321
Total
14
(won/head - year) 0 116 13
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Where; VC : Variable cost (won/year)

: Machinery utilization time per year (h/year)

: Fuel used cost per hour (won/h)

: Wages per hour (won/h)
. Electricity used cost per hour (won/h)

H

F

O : Lubrications used cost per hour (won/h)
L

E

T : Cost of using tractor per hour (won/h)
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Table 2 Working hours in a day for forage cutting
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Table 3 Purchasing price of tractor and coefficients fixed costs

Price Coefficients fixed costs

(1,000won)| Depreciation | Repair | Interest | Warehouse | Total

28,790 0.119 0.063 | 0.040 0.010 0.232
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Farm size(Feeding heads) 10 50 100
Feeding forage
49.44 247.22 494.45
(kg/day)
Beef | Ptototype cut-feeder 0,032 0.162 0.325
cattle (h/day)
Traditional cutter
. . 3.895
(hday) 0.389 1.947 9
Feeding forage
62.28 311.40 622.80
(kg/day)
Dairy | Ptototype cut-feeder 0.041 0.204 0.408
cattle (h/day)
Traditional cutter
4 . 4.890
(hday) 0.489 2.445 89
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EFIAEE 540 pmd W 9 38.7 kW, daswek 284
gkWh, Al 713 668 2/ L (MIFAFF, 2008)-8 2-23}3)
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Table 4 Properties of various type cutter
Itemns Chopper Rotary blade | TMR mixer
type type type
Power
19~26 37 37
(kW)
Roughage length |, 5~20 10~30
(cm)
Performance
(min/bale) 5~8 10 15~25
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Table 5 Operating costs for beef cattle in the prototype cut-feeder
and traditional cutter (Unit: 1,000won/year)

Farm size (Feeding heads) 10 50 100
Fixed costs 3,075 | 3,075 | 3,075
Labor 91 455 909
) Fuel 116 580 1,160
Variable Lubrication 17 87 174

Ptototype cost
cut-feeder Tractor use | 118 540 971
Sub total 342 1662 | 3,220

Total 3417 | 4,737 | 6,295
Total
(won/head year) 342 9 63
Fixed costs 299 299 299
Labor 1,091 | 5,454 | 10,909
N Variable Electric 1 57 114
Traditional cost (used)
cutter Sub total 1,102 | 5,511 | 11,022
Total 1,401 | 5,810 | 11,321
Total

140 116 113

(won/head- year)

3 6014 Al&7)¢] A7 18ulE 3,075 YA e
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Table 6 Operating costs for dairy cattle in the prototype cut-feeder
and traditional cutter (Unit: 1,000won/year)

Farm size (Feeding heads) 10 50 100
Fixed costs 3,075 3,075 3,075
Labor 114 571 1,141
Variable FPel : 146 728 1,456
Ptototype cost Lubrication 22 109 218
cut-feeder Tractor use 117 526 932
Sub total 399 1,934 | 3,748
Total 3,474 5,009 | 6,823
Total
(wonvhead- year) 347 100 68
Fixed costs 299 299 299
Labor 1,370 6,049 | 13,698
Variable Electric
Traditional cost (used) 14 72 143
cutter Sub total 1,384 6,921 | 13,842
Total 1,683 7,220 | 14,140
Total

168 144 141

(won/head - year)

y, = 32,100 +3.08 X 10%/z, #))
y, = 110,200+ 2.99 < 10°/z, 3
Yy = 37,420+ 3.08 X 10%/z;, 4
Y, = 138,400 +2.99 X 10°/z, ©)
Where; x; : Feeding heads for beef cattle (head)

X2 : Feeding heads for dairy cattle (head)

v1 : Operating costs for beef cattle in the
prototype cut-feeder (won)

y2 : Operating costs for beef cattle in the
traditional cutter (won)

y3 : Operating costs for dairy cattle in the
prototype cut-feeder (won)

y4 : Operating costs for dairy cattle in the
traditional cutter (won)
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Fig. 3 Operating costs for beef cattle.
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Fig. 4 Operating costs for dairy cattle.
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