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Driving Torque Analysis of Role Driving & Wrapping Arm

Rotation Type Round Bale Wrapper
Yu, B.K, Kim, H.J., Oh, K. Y., Choe, K. J., Lee, S.H., Park, H.J. and Kim, B. K*
National Institute of Agricultural Engineering, R.D.A., Suwon 440-300, Korea

Summary

The round bale wrappers are generally used for rice straw after the harvesting of low land rice
by combine harvester. In this situation, the bale wrappers should be well adapted under the
travelling over raised borders and temporary ditches in soft soil of narrow rice fields.

The study was conducted to improve the performance of bale wrapper through the new design
for compact size, lowered gravity center and lowered power consumption. The prototype of round
bale wrapper had been designed and assembled to tractor with three point hitch mounted. The
machine type is one roll driving system with one roll for rotating and one roll for wrapping. The
driving torque and work performance of the machines were measured and analysed.

The torque requirement of the prototype and conventional type was 6kgf-m and 12kgf-m,
respectively. The prototype shaved less friction resistance between bale driving roll and round
bale. and the power requirement can also be reduced from 12kgf-m in the conventional to
6kgf-m in the prototype. The work efficiency of the new bale wrapper was 45% higher than the
conventional wrapper, and the working cost of the prototype can be reduced 17% than that of
the conventional.

(Key wonds : Agricultural machinery, Livestock machinery, Round bale wrapper, Wrap silage,
Round bale wrap silage)
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Fig. 1. Round bale loading procedure for bale wrapper.
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1: motor cover 2: hydraulic motor
3: up-right frame 4: horizontal frame
5: wrapping am 6: wrap cutter

7: bale supporting roll 8,9: Driving roll

0: roll base adjusting hydrautic cylinder

Fig. 2. Ordinary bale wrapper with two rolis
driven for measuring the torque.
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Fig. 3. Torque measuring system.
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Table 1. Detail of torque measuring system

Torque meter
Size(HxWxL)

TS-050K, 50 kgf-m
730x410x520 mm

Installation of torque meter to
driving roll between power
input shaft and power output
shaft. The speed reduction
system adopted roller chain
& sproket

Dagbook 112, DBK15

Improved details
of prototype

Interface card

Aed Wde NFYsoE NEY WA
g Qe 2L FFHA RAO BE T
A st} Wdel BAE zAstd Agetdrk

Ngol ALE MYl FAL ARINIZFS
o) AYE 400 kgF BJo] T FANE
ey AARsY 59 FTel Sgs:s
600kg} 800kgs] 3ERE AWSHAL. T
WYY FAS AR WYL A B
2Ege 20E T5E 99 g 752
W2 247 Uirol SRtk

Lh AZ7l 48 H 3 S8AME

A#7\el A5 NES MATA 800 kg R
Z wgel =4, 9%, vdEe, MY ey
7 AYe ASAYSE s} FHHAD &
2EZ ZRNYES FF & AYZWY B3
B 398 PPo2 NP SRk

A7 o 2
1. A= X

AFrlel 22 P AQE Fig 4 P Table 2
st 2t

2. 71 REe F3 & HYUzZUE 4R
3 &4

~13-



FANLERAGAAN A U F 1B

7IE 2% FEEA HHY 2FE TFELRL
EINsE 22 800kgel wWlde] AL %
3= 12 kefm o]Roy A% Haste Ay
A F7l= 5 kefm AE2 Zadgch £F
600 kg WY 9 ASE 2/EAE 8 kgf-molQd
o9 34 kgfm FEoZ Aok JEy
F% 400 kgl WYY A= 2-3 kefm FF
EJZ #AHAG.

1: motor cover, 2: hydraulic motor

3: up-right frame 4: horizontal frame

5: wrapping am 6. free rotational roll

7: driving roll 8. driving roll support frame
9: bale supporting roll

10: lower supporting frame 11: wrap cutter

12: roll base adjusting hydraulic cylinder

Fig. 4. Detail of prototype.
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Table 2. Detail of prototype

Size

(LWxH) 2,500%1,600%2,500 mm

Weight 800 kg

Type tractor three point hitch mounted

Rotation arm|L: 1,500 mm, W: 1,600 mm
One driving roll, one free
Bale driving | driving roll

roll roll size(LxD): 1600x270 mm
roll base distance 900 mm
file strength adjustment :
tension

film supply roll size : 780 mm

Wrap film Spring

supply roll
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Fig. 5. Variation of driving roll torque for
two-roll driving bale wrapper in the
bale weight of 800 kg.
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Fig. 6. Variation of driving roll torque for
two-roll driving bale wrapper in the
bale weight of 600 kg.
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Fig. 7. Variation of driving roll torque for
‘ two-roll driving bale wrapper in the
bale weight of 400 kg.
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Fig. 9. Variation of driving roll torque for

one-roll driving bale wrapper in the
bale weight of 800 kg.

12 r
10 ¢+

Torque(kgf-m)

O N O @
L]

L 1 1 i :

0 20 40 60 80 100 120
Bapsed time(s)

Fig. 8. Variation of driving roll torque for  Fig. 10. Variation of driving roll torque for

one-roll driving bale wrapper in the
bale weight of 400 kg.

A AEAT HIAAA w2 HIALS Zo
A FEIUQEIE 5~6 kef-m 43 o3tz 7+

ANY ST oW 15D FESOE AR
SA% Aol M5y Aoz Badel /A
st ¥ 4 e AOE ARIAT webA
39 13 gol HA PN upRel ARrE
A 3k shed o,

3AHI 945 A 2253 FFYAH

EIZA Az 77 800kg wdoA EaW
3t Z71 6kgf-mAF oM 27] 4kgf-m A
2 7IERdAM BEYY 2/ EaRCT A

one-roll driving bale wrapper in the
bale weight of 600 kg.

-
o N
T 1

Torque(kgf-m)

O N b O
Ll

A 1 f i L

20 40 60 80 100 120
Bapsed time(s)

o

Fig. 11. Variation of driving roll torque for
one-roll driving bale wrapper in the
bale weight of 400kg.
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Table 3. Work performance

Turn table type
Items wrapper Prototype
(4 model average)
Work efficiency| 20.8 ea/hr™ | 30.0 ea/hr
Work . .
. Inconvenience  |Convenience
convenience
Work accuracy Good Good
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