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Summary

I. Title

Development of a Tractor attached TMR Mixer

II. Objectives and Necessity

One of the obstructing factors against managing large scaled dairy
farms in Korea is the heavy labor requirement for feeding dairy cows
such as cutting forages, weighing individual ingredients, mixing and
feeding., According to the reports, the proportion of labor requirement
for feeding reached 24% to the total labor requirement for dairy
farming,

Also, an unsuitable mixing system of the feeders is another factor to
disturb the growth of dairy farm. Traditionally, an auger type mixer
has been a major type of the feeder in Korea, However, this type of
feeder was suitable only for mixing dry ground grain ingredients, but
not for forage and wet paste ingredients., Dairy feeds should be well
mixed not only for dried grouﬁd grain but also for wet paste and
fibrous forage all together

In order to solve this problem, a tractor attached TMR mixer, which

having the following functions and equipments was developed:

- 10 -



@ peddle type mixer, being able to mix the extended types of
ingredients such as wet paste, forage, and dried ground grain together

@ power transmission system from the power take off (PTO) of a
tractor,

@ weighing system for accurate measuring of mixing ingredients.

@ trailer mounted mixer which can be towed by a tractor.

® portable belt conveyor for feeding ingredients to mixer.

® cutter for cutting forage fibers.

Also, the economic feasibility analysis has been done for the

developed TMR mixer by comparing with traditional dairy feeding

systems,

I1I. Methods of Studies

The research has been performed as follows for the efficient
execution:
(Ddevelopment of whole model — @development of subsystem model — (3
subsystem design — @total sysiem design — ®manufacture, performance
test and modification of individual subsystem - @®assembly of
individual subsystem — (@performance test of whole system — ®adjust
and modification of TMR mixer — @manufacture of finished product — @
long term application test at dairy farm —@examination of new farm

machinery at Institute of Agricultural Mechanization — @economic

- 11 -



feasibility analysis.

Since the TMR mixer has not been commonly used in Korea yet, the most
desirable model of the TMR mixer for the local situation of dairy
farming was developed by analyzing several TMR mixers manufactured in
the United States. Based on the model developed, subsystems of the
mode]l mixer were designed. A prototype of TMR mixer was manufactured by
Eunsung Plant Co. under the consultation of Daedong Agricultgral
Machinery Co. The prototype mixer was tested, adjusted, re-engineered
and improved through manufacturing the four revised models. As results
of the development four TMR mixers, a portable belt conveyor and a
forage cutter were manufactured,

The finally developed TMR mixer waé passed an inspection for newly
developed farm machinery registration, enforced by Institute of
Agricul tural Mechanization in the Office of Rural Development. Based on
farm operation tests, fixed and variable costs of the TMR mixer
developed were analyzed by comparing with traditional dairy farming
system, The break-even (profitable) point of the economic farm size of

the TMR mixer was found to be 18 heads using the economic feasibility

analysis

IV. Results of the research

The results of this study were summarized as follows:

(1) The first TMR mixer developed in this study was named as TMR430A.

_12_



The system has a feeding capacity of 36 dairy cows at a batch and a
complex system consisting of multiple functions such as forage cutting,
weighing.. etc. as described in the previous section, The system had a
very good mixing efficiency: however, it had two major problems as
follows:

@ TMR430A has high manufacturing cost.

@ The length of the system was too long to move around in the fields.
(2) In order to solve the above problems, TMR340A was modified to
TMR430B by removing forage cuttipg system, Manufacturing cost of
TMR430B could be reduced to 2/3 of the TMR430A cost. Also, its length
became 2/3 of that of TMR430A. During the field tests of TMR430B, two
problems were found as follows:

@D The system had a small mixing capacity at a batch. Recently, farmers
intend to prepare for feed once in a day, so that the system should have
at least 60 dairy feeding capacity in a batch.

@ Manually operated outlet gate and discharge conveyor for the final
feed was inconvenient for farmers.

(3) In the third trial, by simply enlarging TMR430B and adapting
hydraulic system for the outlet gate and discharge conveyor, TMRS500A
model was developed: however, the system also had problems such as:

@ Significant amount of residuals were remained'in the mixer after

discharging final feed since mixer tank and its peddle were not

-13 -



properly designed.

@ Due to the reduction of PTO rpm from 540 to 15, the power
transmission system of TMR500A was need to be changed from
chain-sprocket system to gear-train system,

(4) Finally TMR500B was developed by re-engineering and modifying the
previous models, The mixing capacity per batch of the system was
1,500kg equivalent to 60 dairy feeding capacity. The system can be
operated by 43HP tractor with acceptable mixing efficiency. The
manufacturing cost and list price of the system were expected to be 13
million and 18 million won, respectively.

(5) The forage cutter was separately designed and manufactured from
TMR430A. The cutter, driven by a 10 HP electric motor, not only cuts
forage but also softens rough forage

(6) The costs of TMR system were analyzed by comparing with traditional
system. According to the results, operating cost of the TMR feeding
system decreased rapidly with an increase of farm size, However, its
cost was slightly higher than that of traditional system. With
combined effects of the TMR system, a dairy farm feeding by TMR system
became more profitable than a feeding by a traditional system at the
larger farm size than 18 heads. The profitable discrepancy between the
TMR feeding system and traditional system become bigger as farm size

larger,
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(7) As an overall conclusion, one of the obstacles against managing
large scaled dairy farms owing to improper mixers for dairy feeding

system can be eliminated by using the TMR mixer developed in this

research.
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