M T

11-1541000-000474-01

=2 EREE A5 S04 A I

Development of a Steel-Roller Type Round Baler Attachable
to Medium Agricultural Tractors

2| Satd H FE M 7= JHE

Technology Development for Bale Productivity and Quality Control

(F) 4 A

SESMARTIEA

MR

0004569

07 FY5AHER
239 =
2010-46



il

A

k.

—

0

6 ¥

2010 @

‘mo
3
~

7

)
N

~n

N

—_—

0

e

7

)
N

Bl

B/

B/

B!

\._m__.o
7
~

P
Ho
BI

e

o

: A

2

.'__rL

)

\WO



Hr

ddude AL

Al
&

£ 29 9

iy
)

B
Nlo

1L A7 Age 24

Z}

El(40 ~ 60v}2) &

B

T
B
oy
NI

AN

B/
gl

K
A4

il

[0
0

tgom, Wep Bt Fa R

S

7t 9

3

L =1y
SLRY:

7))k

o

A2} 7] (hardware) &} A o] A] 2= F]

FRHoz %

sl

AF Y A28 )

AE 2dEY A
(software)¢] A3

3} 7))

Q

|

7t2 gl AR

-
5 3

i

o
R

Hr

)

2. At HQ A

S AR (FLAANDE, BEAY 5> of

7S

o]
H

P
T

BK

Ex7E R 9shdH

al
=

7=

= 99 WLy F4ks

=

=K

I[N

Fedy sNgel JoiA =y

|

HE 29 E2]4



7}

o
i=1

257915k o

Ko

tov ot 2.

J]

S 2 ¥z 33

&

dsAE

> Tl
=

o

O Wy A1F7] 7

..mo

T
Ho

4
Ho

K

T

0
by

T
Ho

Bk
il

—_—

0

e
o]
<

)A

- PTO #& 844 &8 59 7

B
Jo

- j:”?_]_l H{%'].-E—/ 7101

yeel

N
K
Nlo

- e el B Wy Bt

b A 2] S

283

| AAAE

3. 74

o A7 2 A%

, AEE, 7 2w dA R

- FEAAT A

il
oy
CiN

el

N

Jvmo
.Z__l
I

B
o}

i

X

- 1500 ~ 2200 rpm<] ANH, EH, 3

- 71A1A



R
_04 A AE
A g F29Y A
Zle e

9] 7|5
71 A AA

Hd AL A3

=1}
=

N =
b SgAIE ] A

ot el e
S
g =

tol 2 E
IHE AEAZ B7]=
<] pu— :l'LEE_

3

AW 7 H S

Z

)

0
o

L,
;OH

K

i
file)

wK

N

oo

wr

—_—

0

ot

T

e



A3}

T

1. 97 M 43

7F H = A7) A

ve]

Njo

p—

Mo

To
B
oy
NI

)

B
ol

i

X
B
Ho

—_
file)

Bo
el

Ho

o
4

Ho

=K

3|

! m]ﬁg_ﬁ

<

ol

1 29,840

ta AAES

J

S 75 %E A
ANFHE 22380 N 2 22380 W=E A

1;_%
o

4 A
227

W71 H FdEEE 1 m/sZE 7}

Njo

S

Fulld 29

2]
10%% 718)3 2ok A1&71e] T3 2,053 kg®th 22 2,000 kgo-

e AdtE e
AA A

i A&

EEE

K

=K

|
o

N

™

o

o
el
0
B

o}
_X_l

gyl
o}

N

oA

3!

—_
file)

el

o

el

Jo

4

s

o AwE AR

oo

4

o
3%

A A A 2

W)
g

tgon A dee] 24 Zo

23

9

To-

AHe e}

99 &

AN H DA

ER
A

T o
T O
aui|
M =
J .
By
o B
&R 7o
o _E
w °°
" o
el T
Ko
ﬂAI [
ot n
W o

wAO
mu B
N TR
w
7 oT
O

o

N
5
o T
e
< B
- &
ol T
T
o] X
e Gl
‘_ﬁu ,.*O
o

tlch 72 uEe

3|

of wet oz 2A

ol&

=
=

e Aow 229 9

—~
o



) IS

L LRI

g8 o

V.

71t &

g

SEEE RS

B

7}

!

)
~

o
Ny

3

il
A

O

u}el

E
=

719 =4k} 7]

oy
XTI

[N

O

To-

B
H
o
il

Vel

K
o

]

e
.zT
_a.e
o AF
_Eo K

=
1]

T do

O



SUMMARY

I. Title

Development of a Steel-Roller Type Round Baler Attachable to Medium Agricultural

Tractors

II. Necessity and Objectives of Research

Bale is an operation of collecting livestock feed materials from field crop residue, and
mechanization demand of the operation has been increased. Bailers imported from foreign
countries such as Japan and European countries have been used, but those models showed
improper performance in Korean situations. Major objective of the research was to develop
a steel-roller type round baler attachable to medium agricultural tractors suitable for Korean

agricultural conditions.
II. Content and Range of Research
The content and range of this research are as follows.

1. Prototype development and performance evaluation
- Determination of tractive and drivign power requirement
- Development of power drive lines and hydraulic device

- Prototype development using design parameters

2. Development of bale productivity and quality control technology
- Development of bale productivity and quality control system

- Field performance evaluation of the prototype



IV. Results of the Study

1. Prototype development and performance evaluation

- A steel-roller type round baler attachable to medium size tractors (40 to 60 HP)
for effective bale operation in Korea. Traction requirement was calculated using
tractor weight and rolling resistance of field soils. Considering weight of 40 HP
tractors and 75% of engine power output, required traction was calculated as
29,840 W. When travel velocity was about 1 m/s, traction force and power were
22380 N and 22,380 W, respectively. With rolling resistance of 10%, maximum
baler weight was 2,053 kg, and therefore design weight of the baler was set as
that less than 2,000 kg.

- Prototype baler was consisted of parts for pick up, cutting, press and bale
formation, binding and discharging. Each part was designed through position
analysis of the mechanism. Measurement of effective attachment and detachment

was secured.
2. Productivity and quality control system

- Developed prototype was tested in field conditions. Through the tests, mechanical,
electrical, and hydraulic components were revised. Stairway was prepared for
safety of operator, and modern round design and implemented.

- Bale quality was controlled using pressure check in the bale chamber. Bale
formation operation was finished when pressure of the bale chamber reached to

the setting value, and binding and discharging operation was followed.
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0 .
Kuhns;Ken
7,275,904 2007.10.02 | Bale accumulator i
ne
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zgus | 2994 o] Z499l
. . Loucks;
7,114,376 2006.10.03 | Bale loader moisture sensing system Levi L
eVl .
. . . Pemrick;Pete
6,377,058 2002.04.23 | Device and method for measuring hay bale moisture
T
6,301,869 | 2001.10.16 | Reciprocating baler pl j t Schmitcke;
,301, .10. eciprocating baler plug removing system Gerald L.
. Schmitcke;
6,134,868 2000.10.24 | Baler plug removing system
Gerald L.
McClure;
7,716,903 2010.05.18 | Double roll feeder for round baler John R
onn .
. . Duenwald;T
7,703,391 2010.04.27 | Round baler with scale and moisture mete
om
. . DeGersem;H
7,644,563 2010.01.12 | Clamping device for a round baler
ansJoseph
. Smith;
7,644,559 2010.01.12 | Self-threading sheet wrapper for round baler :
Kevin M
Round baler belt-tensioning cylinder arrangement Anstey;Henr
7,640,852 2010.01.05 o .
also used for bale ejection yDennis
Tractor and baler combination with automatic baling
7,640,721 2010.01.05 . Viaud;Jean
and steering control
. . Roberts;
7,621,111 2009.11.24 | System and method for identifying bales of hay
Jeffrey S.
7,578,119 2009.08.25 | Round baler unloading apparatus Viaud;Jean
Round baler and method for altering the frictiononits
7,568,425 2009.08.04 Viaud;Jean
side walls
. . Merritt;
7,520,215 2009.04.21 | Adjustabletailgatelatchforroundbaler John H
onn .
. . Bollinger;
7,490,544 2009.03.17 | Twin twine arm for a baler
Shane A.
7,467,507 2008.12.23 | Modular baler Viaud;Jean
L . Smith;
7,437,866 2008.10.21 | Sensor for bale shape monitoring in round balers .
Kevin M
Method of initiating automatic feed of bale wrapping | H o o d ;
7,409,814 2008.08.12 s
material William A
Guthmann;
7,386,967 2008.06.17 | Round baler
Peter
. . . Meinders;Ca
7,395,756 2008.07.08 | Round baler with a split belt tensioner Tvi
vin
7,380,496 2008.06.03 | Round Baler Viaud; Jean
McClure;
7,356,981 2008.04.15 | Double roll feeder for round baler
John R.
7,340,996 2008.03.11 | Baler with moisture sensing arrangement Viaud; Jean
. Olander;
7,337,713 2008.03.04 | Bale wrapping pattern controller and method Brian D
rian

_22_




[ & 2ok
zdWs | 299% DR z99
Derscheid;
7,481,756 2009.01.27 Roller assembly for agricultural baler ) ]
DanielEric
Sequence and timing control for large round baler Derscheid;
7,472,649 2009.01.06 . . o
ejection device DanielEric
Tractor and baler combination with automatic baling .
7,404,355 2008.07.29 Viaud;Jean
and tractor halt contro
] Rodewald;
6,332,309 2001.12.25 Round baler for agricultural crop
Peter
4 W <&
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AR A 2ok - 7 4F WYy A% 71T Ao AR AL
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&3 (HJ Kim), BP3 7K K Park), ™
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http:/ /kiss.kstudy.com

Ao . | ELEH, MY
AE L R/ e AN AR B E A E 291 E 4 ] 2 3 ¥ o] 7 (1)

-H32 Y FAEA 2 FAdAI=H Y] -
A A wTHKK Park), 2 8 F(HJ Kim), 2 34 (C.S.Kim), 2 A 4 (1.Y.Kim), 2 2 & (.H Kim), % 3 (CJang)
Wi = 2002
AR A=A
A A 22EER /[ vEE 2 AR [ A 2 A& | ELE AU WY P g
A AL MATHK K Park), A2(C Jang), HEFH. . Kim), A4S, H. Seo),UFE(K. D. Nah),£%58(D. H. Hong)
Hd= 0 2000
BP7H 0 A F 74 %S

R we AR T - EdY AW A7 W Ao A (2) - AR

A2 EER /[ 98 R AL [ A8 2 A1 | B9 208 WY Ao
S

]
. K. Park),AE(C. Jang), ZEF(H. J. Kim) AAE(S. H. Seo), U+ (K. D. Nah),Z%58(D. H. Hong)
2000

=5 d7IAE 3

~

5 =9 = A7
= A : | http://apps.isiknowledge.com
AMo] . | baler
Title : An Extended Octagonal Ring Transducer for the Compression Chamber of a Large
Square Baler
Author(s) :  Afzalinia, S; Roberge, M
Source : JOURNAL OF A GRICULTURAL SCIENCE AND TECHNOLOGY
Published :  Oct-09
Title : MODELING OF PRESSURED IS TRIBUTION INSIDE THE COMPRESSION
CHAMBER OF A LARGE SQUARE BALER
Author(s) :  Afzalinia, S; Roberge, M
Source : TRANSACTIONSOFTHEASABE
Published :  JUL-AUG2008
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= A : | http://apps.isiknowledge.com

ZAMo] . | baler
Title : Hay baler injuries to the upper extremity
Author(s) : Ozyurekoglu, T; Napolitano, M; Kleinert, JM
Source : JOURNAL OF TRAUMA-INJURY INFECTION AND CRITICAL CARE

Published :  Jul-07

Title : Development of the roll baler for chopped materials
Author(s) :  Shito, H; Yamana, N; Shibuya, Y, et al.
Source : JARQ-JAPAN AGRICULTURAL RESEARCH QUARTERLY

Published :  Jul-06

Title : The effect of a baler chopping system on fermentation and losses of wrapped big bales of alfalfa
Author(s) :  BorreaniG,TabaccoE
Source : AGRONOMY JOURNAL

Published :  JAN-FEB2006

Title : A nutritional evaluation of assiniboiaoat, baleroat, and rosser barley silage for dairy cattle
Author(s) : Heck, TL; Christensen, DA; McKinnon, JJ, et al.
Source : JOURNAL OF ANIMAL SCIENCE

Published : 2004

Title : Baler and compactor-related deaths in the workplace-United States,1992-2000
Author(s) :  CDC
Source : MA-JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION

Published : MAY162001

5 %ol

Title : Usingacousticemissionstomonitorcropthroughputofalargesquarebaler
Author(s) : Marchant, BP; Scarlett, AJ; Spencer, DS, et al.

Source : COMPUTERS AND ELECTRONICS IN AGRICULTURE

Published :  OCT2002

Title : DEVELOPMENT OF TWO HEADERS FOR A VERSATILE WOODY BRUSH HARVESTER-BALER
Author(s) :  SavoieP(Savoie,P.)1,LavoieF(Lavoie,F.),D’ AmoursL(D’ Amours,L.)
Source : APPLIED ENGINEERING IN AGRICULTURE

Published :  Nov-09

Title : Developmentandfieldperformanceofawillowcutter-shredder-baler
Author(s) : Lavoie, F;, Savoie, P, D’Amours, L, et al.

Source : APPLIED ENGINEERING IN AGRICULTURE

Published : Mar-08
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* 12 2E : EE9 AAEE ZJAEEA, EYH T89S 100% A2 (FAHE 1: 1)

*2A 37 ZRIE  EFEHAA RRIE)S WLYHE ddste ZJEEA, EFYH F
5 100% AL (3R 1 :1)

* 2K RA]) ZRE - FHBZ ZRJIES M E ddste RJEREA, EYH T
2 100% A (3)HAH 1 : 1)

o PTO 3A&EEY ESHE &5 ZAYHE FHujolA 200 rpm HAC 2 A5 71H3H
£59 PTO XF&5TA HANEIE HAste ASERT 15% F2 JAEE7A A
i

w48 o 2 dY 24

o PR B AHFY A3l AAE FHE FESHH, 28 FY FEHLS JGFd AHFY
ZT FA S22 AMEY, wde 75 A AR AEF A AAAY Sre
Z Agks Bx gornz BA(Ee ¢EH)E FE5Se 4Es A

o AA F AFA g HY ALt
* AEAMAA  MEFRPM Q12 A4 - YEZL Wdel 742 o 3 Hd5 24)

HERMEZY AF4A - ME Aoz ##)
YR FHzEd g A 14 - Wd e B34
* AA A : PR-18 8DN - 24 A& 8mm
* AR AE 12V ~ 24V



Drive line

37t MICIDI0f 2004
RPM Roller

131.2 rpm @ 22t M Q1J1 01 160K A&

HI D101 18t
270 rpm : 18t 012! X Q1] Qi

13t 2E
2o 540 rpm 22 =
mLIet 7] o4gt

o) XlelD]oj40t MelDlo 14t
125.4rpm 250.9rpm Rotor 125 .4 rpm
28t 2H MO
A213(0) 20t 1 M0

7L wEAE a4 A, AR 3 ARt

o All, ME, 7]o] g4 ofefje} o] AT
o ARl ¥l S Atz d/FH=Zad/MAAR]) - RS 80 HH
(ZE) A1 - RS 80 HH

E;
A= A2l - RS 60 HH
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o WE : JER ZHEME RPM) - VEE (3V 350)
o 7]o]

- Y d/HZE Y £ AA7Io : RS8O 22T - 167K

- WolE2 A7)} : RS80 28T - 171

- 9 A(ZE) AN<Q17]o} : RS8O 28T - 17K

- I Ael7)o} - RS60 40T - 17K

- g4 A7)0} : RSSO 14T - 17K

- 2 A7)0} - RS60 20T - 17K

- Wel= F= A ¢l7)o} : RS8O 13T - 170
- ol 9= Hol|o} : RS8O 18T - 170
- ool |4 A elz|o} - RS8O 20T - 174

- TP YR FHRE F3)A A 27)o} : RS8O 13T - 17K

zRe Y%, AHY, WAL Re) a7HE A5 we}

Drive line

37t MO0 200 4
RPM Roller
131.2 rpm : 22t M1 O 1600 &~

HIZOI0f 18t
270 rpm : 18t Ol Q! &I Q10| Gk

13t 26 o

=g 540 rpm 1
oLl D104t

o xlelDloj40t Moo 14t
125.4rpm 250.9rpm Rotor 125 .4 rpm
28t 2 E MO
HMelorof 20t A A 1of

A% ord maAlY 2 AW Ak AgA 33
25 WAG] Astd BE HHno) AW xee) @

T
ol

o

(o3

:C’>L_ll
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o TR A 35HTN-

0 1500 ~ 2200 rpm¢] <Y, B3, A5 HFS olg)e] BE JguIon Lz
01%% 2918 g EaE oF 530 24 7158 2ef=<
Aq9 A9 CRE
* } A<l £
T 2 =[N] F=[N] #H(N) E=[Nm] [RPM]
1500a 1172.700 1118.854 2291.555 3.531 1395.223
1600a 1784.248 848.750 2632.998 -17.360 1399.568
1600b 6827.475 2186.750 9014.225 -73.951 1579.203
1800a 6773.039 2610.692 9383.731 -553.212 1648.761
1800b 6654.634 2674.463 9329.097 -645.915 1671.978
2200a '7133.454 2692.111 3425.565 -48.820 2100.364
2200b 118.564 2280.461 2399.026 -96.361 1942.779
2200c -154.354 2672.233 2517.880 -42.338 2058.210
oy g Edo] W3 gz
7500 7001
5500 m 501
g i ‘E‘ 300 4
g 3500 %
™ 500 4 w100
o] I H UNM -100 1
-2500 - -300 -
i} 50 100 150 200 0 50 100 150 200
Number of samples Number of samples
1500a 1500a
8000 - 300
100
6000 - Al alao o
100 4 ™ | ¥ v
= 4000 - _ 2300 r‘ U—'
g 2000 :"1' Sl
700 -
&, M J”f*h.v ™ ]
o U U. 1100 |
-1300 4
-4000 - -1500 -
1] 50 100 150 0 50 100 150
Number of samples Number of samples

1600a
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19500 - 1000
300 -
600
400
= E 2004
g i .2
] m  -200 -
-400 -
-600 -
-800 -
18 £ -1000 -
200 400 0 200 400 600
Mumber of samples Numberof samples
1600b 1600b
16000 - 1500 -
14000 - 1000 -
12000 - 500 ~
Z 10000 | T 502 1
LI =
o m -1000 -
T 6000+ H 1500 -
4000 1 2000 -
2000 1 -2500 -
0 T T -3000 -
0 50 100 0 50 100 150
Number of samples Number of samples
1800a 1800a
16000 - 2000 -
14000 - 1000 4
12000 - 04
% 10000 - T -1000
T 3000 - =
g m 2000 -
& 6000 H
A000 - -3000 -
2000 - -4000
ﬂ T T T _m -
] 20 40 &0 1] 20 40 &0 B0
Number of samples Number of samples
1800b 1800b
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10000 - 100 -
1 [\ A
= 6000 4 = T T T T 1
Z £ -
i 4000 - < 50
o m
R 2000 - H 100
O T T v v T T 1 '150 7
-2000 - -200 -
i} 5 10 15 20 25 5 10 15 20 25
Number of samples Number of samples
2200a 2200a
11000 -
800 -
9000 -
. 7000 A T
= E
I 5000 2 200 -
5 2000 - i
[ w700
1000
i T .y T 1 —F 1200 4
-3000 - -1700 -
0 20 40 60 ] 20 40 &0
Number of samples Numberof samples
2200b 2200b
7000 -
6000 1
5000 04
% 4000 - £ 200
ol m
3000 -
&= o anp
2000 4
1000 JFM“HHW__AHW e
0 T T T T T '\800 .
0 20 40 &0 80 100 0 20 40 60 80 100
Number of samples Number of samples

2200c

$20FH FAEPNGY FPFHRANA RS
L3

sto] ZREEE ALl g A A HekE

ol
AR o

2200c

29 919 3% PTOE= =
S AT S 5, 2010).

B Ago] 83 EdE e 4 ARAFAEE 2,600 rpmol A 37.3 kW(LX470C, Daedong,
Korea)d] %S v, A5 FAMEZ(fuel injection pump)v= E.4](Bosch)d ZH A2 o]an

sith. A7 FY&=E

147 km/holl A 2528 km/h



O

2 Al AR Al 19 xxd 2ol FYEE(APS-GMD, Koyo, Korea), CO, %
v} 717}~ % (GreenLine MK2, Eurotron, Italy), 184X #(MEC 05ASP-1R, M.E.C. Fluid
Control, Singapore), Z<¢1=(Strain gages SR-4, Vishay, Korea)) PTO EZ(ATI
2040BCF-NC1, Advanced Telemetry System, Ohio, USA)E 4T 4 UEF 22+ 4lA
2 EdHo) 4239 hRyu and Kang, 1991; Park et al, 2010a). HoJElE HolE +8%
X](e.pac-DL & e.bloxx, Gantner, Germany)E &3] =E&o| AFEHEE 3o, 73 5t
oA A PSS A8t HolHE &dsty] s FAASLAHOE HOHE RER]
ARHES gtk 48 Az

AHH 2 (fuel injection pump), EAH=Z(fuel injection nozzle)< Ch

A ge dEE dE"AR A SotEE Hogln B AfdAe idd 94d MW
9 29 A AN PTOEZ HolHE olgatdth AFe AASE 1,500(18]), 1,602
3]), 1,80023]), 2,00023]) rpmell A AAtHoH, F4 Fst= A=A} PTOEZ W8t
of ", HAdg, HAxys skt

IE' Notebook
computer

—

Data logger 1

Travelling speed

v A8 FFHE(fuel pump), AEZDH((fuel filter), A
T

Measurement device
for traction power

Torque transducer

CO,/Exhaust gas temp.

Engine rpm

Fuel consumption

Traction power

PTO power 7‘

o 2L A £= 1500 rpmd W FAHH AJHH} PTOFHS HAFI . =74
Al Ahe shA dE A Eer EAE A0Y dolH)ek A gho] A S+ A
(Fge= wAHE PTO HolH)= oA (outlier) 2 kst E4 M Al <fstitt
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400

200 A

=

—200 4

PTO &3, Nm

=00 4

—£00 4

—800 -

A2t s

AlZt, s

BlE rpm = 1,500

gl A rpm = 1,500

A998 PTOEA Z78% At (A £ %: 1,500 rpm).

AA F AR 3)AFE d0Y
F7F 1,600 rpm

U Aggk Zgo] o] Fojx|A|
1,800 rpmo]Zfellemn, A<l

el AoEe A 7 kN7HA| UE

i

193 PTOE=A AtEl &
= PTOEEA Bat, A, Angs e 740]E‘r.

BlF3 Qov ot

AJdE 3 PTOEA= v¢- ¢

RN

LS

kN Foldal PTOEa=
PTOEZ+= ¢F 3,000 Nm F~Fo]Ath.
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ARS) A4 A7, rpm
TR
1500 1600 1800 2000
AdE HHF, N -44 -136 -4294 -3964
(A, HA2 (743, -829) (2335, -2855) (-6961, 1594) (-6687, -72)
4163 4061 2582
(-719, -5454) (-5195, 1202) (-5611, 9348)
PTO E= 3, 3.6 03 569 380
Nm (52, -30) (113, -129) (-1493, 2945) (-1291, 2051)
(A, 27 6.5 671 21
(-494, 279) (-828, 4170) (-171, 257)
1200 - AE rpm = 1,500
B0
400 - A A /\
: |
mr I:] ‘ L T T 1
5. \\451.' v
| (] B a0
=400 A
—=00 -
-1200 A
Al s
B0
40 -
E AE rpm o= 1,600
= o
m
b /’4 N
E U W V‘“ T Lj T T T T W‘\ 1
o (] 10 V 20 30 40 B0 B0 7O a0
_20 ]

_40 .
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Al 2d Hde ARG R FA AN Jle AT

1L Hd A3E 2 F2 A A=d A

1o . & Mg 5%
| 2
e c By EdE 428 93wy | 3 =98 238 93w
. 2259 (ps) 80 °]% 40 ~ 60
1) 2+ F(cm) 230 190
e 7] (ton) oF 3E ok 208

A7/(A7A x Z, cm) 120 x 120 100 > 100
) % F(kg) 600 ~ 700 400 °]st
] A E(%, 505 715) 35 ~ 50 0

D 2GF(m) 40,000 28,000

T8 Al = e LA} Z23u Qe " 3
oot IgEE 2922 A =g uf 4
Idg=* 2 9 GERA IS Hh AA =S m@sor 3t
FHAG A #80 A& - 1Yg=o) AT #60
I = 160cm=Z HE A% 43} 132cm
R Y AAY oA PP -
A aE < 7 H Z A o
Ao 1AE 9EA e 44 2 ]
HuAoyd £
A2 w8 | G AYH HLoE uAA Tt AA FA7 A
Q] & Al S-0FRFx] B %} 0o
sumd | By adz va guae s | o A REEATHS R
EHEH §9AE Bga
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gl s izt gl

& %24 Aol FHS st ot %ol o5 2
B7le FERE A, Aekda, A FH, EEHE, @
My 21, B Al 2XFAS AA A

A AW NHE
TE ZEE X

DAL HE HN

E'ULE REM A

~EHE MR AN

)

e s Tu
w JSEN SOLGE
TEY X Sol AH0) e
L elel] Sol = XIZSIA EE=] &8, 3(H]
" IE]; i:éj SE] Pluse A A EEIRECES]
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Table 1 Comparison of a conventional baler attachable to large-sized tractors with the baler attachable to

medium-sized tractors
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Table 2 Summarized results of field tests with the fabricated prototype baler
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1 25 45 15 FAANEA 5
2 26 20 15 2 7
3 23 22 15 A7
4 33 40 15 5] 2
5 45 35 15 TAANEA S
6 40 31 15 3]
7 41 28 15 3] A (SAH)
8 40 30 15 3]
9 36 26 15 A7
10 47 28 15 A7
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