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ABSTRACT

In this study, we developed a fermented TMR producing system which could a continuous
operation of baling and wrapping the mixed TMR. The baling part has fixed chamber of dia. 900
mm and width 900 mm. And the the turn-table type wrapping part is very compact compared to
conventional one in market. The test result were: The absorbed power of the prototype in working
was 9.0~15.7kW. The combined baling and wrapping performance was over 20 bales/hr. The
leakage in the process was around 1.9kg for making a 350kg TMR bale. The diameter of
wrapped TMR bale was 900~950 mm, and its weight was 350 kg in average. Therefore the density
was 718 kg/m’, and it was very high density to the inputted TMR. The pH of the fermented
TMR was 5.0~5.6 which was similar to the fermented haylage, also the TMR had no butyric
acid’s odor.

(Key words : TMR(Total mixed ration), Pig, Baling, Wrapping, Fermentation)
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Fig. 1. Fermenting machine. Fig. 2. TMR packing. Fig. 3. TMR for cattle. Fig. 4. TMR ton bag.
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Fig. 5. Baler type(a)fixed chamber (b)variable chamber (c)variable chamber.
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Fig. 6. Types of bale wrapper (a) rotating wrapping arm, (b) rotating turn-table.
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Fig. 8. Processes of unrolling a round bale, cutting, beating.
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Table 1. Design specification of bale-wrapping combined machine.

Function Specification Remarks
Baling Dia. 850-1050 mm, Width 850 mm weight of a bale : over 300 kg
Wrapping Rotation speed over 30 rpm
Performance Minimum 20 bales/h
Absorbed power | Minimum 22 kW electric motor

Fig. 9. Baling and netting mechanism.

Fig. 10. The shape of a baler.
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Fig. 11. Drawing of developing wrapper and tilting function.

Table 2. Specification of the wrapper.

. . . Table Film Bale Max. Max.
Length | Width | Height | Weight | g oy | width | Width | Bale Dia. | Bale Weight
Prototype| 1.7m | 1.8 m | 1.3 m |320Kg| 30 rpm | 500 mm | 900 mm | 900 mm 1000 kg

Fig. 12. Controllers of baling and wrapping.
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Table 3. TMR (Concentrate 70% + cur IRG silage 30%, DM basis).
Replication Moisture content (%, w.b.) Density (kg/m’) Angle of repose (O
1 38.1 400 53
2 37.8 380 49
3 39.1 380 51
Average 38.3 387 51
S. D. 0.7 11.5 2.0
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Table 4. Absorbed power.

Types of load Absorz)ke\()iv)p OWET| Remarks
No load 1.5
Initial load 3.0~45
Load in baling 6.7~82
Load in wrapping 22~75
Total absorbed power| 9.0~15.7
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Table 5. Performance testing result.
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Result Average Remarks
Baling (bale/h) 23/24/24 24
Wrapping (bale/h) 22/20/22 22
Bale-wrapping (bale/h) 21/19/19 20
Bale weight (kg) 320/350/380 350
Netting error (%) 33 - 1 error in 30 balings
Leakages (kg) 1.8/2.3/1.6 1.9
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Table 6. Measuring the property of the fermented TMR bale.

Replication Moisture content (%, w.b.) Density (kg/m’) pH

1 37.5 718 5.6

2 39.2 710 5.2

3 37.9 709 5.0

Average 38.2 387 53

S. D. 0.9 4.9 0.3
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