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SUMMARY

[. Title : Development of automatic peeling machine for onion root and stem cutting
II. The purpose and necessity of research and development

1. The purpose of research and development
The purpose is to develop machine which provides peeling process followed former
process of cutting stem & root of onion by just manually putting onions onto

moving hopper.

2. The necessity of research and development
Onion is one of the most common vegetables chosen around the world, as well as
Korean people.

Onion 1s rich in dietary fiber, and it provides sweet taste upon cooking applicably
substitute for sugar, which is harmful to human body. However, it is difficult to
clean because of the spicy flavor which is occurred in the process of removing the
roots and stems as well as peeling. Developed onion peeling machines, in and
outside of country, have wusual inconveniences to have the stems and roots
removed manually after peeling process. In other case, though the stems and roots
are removed automatically, it still exists sanitary problems like as dust—adherence,
yield variance and energy consumption.

To solve this inconvenience, it is necessary to develop an automatic machine
which can carry out removing stems & roots at better yield rate as well as peeling

process.
II. Contents and Scope of Research and Development
1. Contents
1) Automatic conveying and semi—automatic sorting technology of onion
It is to develop technology on automatic conveying against onions to home

position of jig cup in sync with peeling equipment, after automatic conveying

random onions contained in the hopper by specially designed conveyor.
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By the way, it is found that there are wide variety on forms and characteristic
since it 1s imported from various countries. Due to this reason, there exists
difficulties in accurate & systemic array. Furthermore, the lack of funding
obstructs further applicable systems like as Vision System and Robot System. If
these systems are applied, it is supposed to become uneconomical device due
to higher price. Therefore, it is deemed advisable that final array should be

done by manual process.

@D Semi—automatic conveyor and cutting device for stem & root of onion
(Small sized)
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@ Auto input conveyor
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@ Control Panel
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2) Technology on removing stem & root of onion

Conveyor moves various shapes of onion at constant speed. Interlocked removing

device was developed as well as specially designed blade in order to remove

stem & root of onion in sync with the conveying speed. And technology to
increase productivity was also developed which enables continual operation
successfully, not remains one—shot operation. These technologies were patented
and the machine have exported to USA & Ukraine.

@D Whole view for stem/root cutting device
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@ View from output

3) Technology on peeling of onion
Compressed air injection which 1s already disclosed technology i1s used for

peeling process of onion. Air injection is easy to peel out since stem and root
are removed in former process. And it is possible to save costs of electrical
energy significantly by temporary injection of compressed air when onion passes
by.

D Peeling machine equipped with stem/root cutting device
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@ View from output
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@ View for cover—opening

4) Integrated control technology

Successfully secured technology on automatic programming system to control each
operations of various devices like as PLC, Air cylinder, Solenoid valve, Sensors as
well as specially designed blades.

@D Control panel




2. Scope of research

1) Automatic conveying and Semi—automatic sorting technology
2) Removing technology of stem and root of onion

3) Peeling technology of onion

4) Integrated control technology

IV. Research and development result

1. Automatic conveying and Semi—automatic sorting technology

— Automatic conveying device received a favorable evaluation at the time of
startup test but, semi—automatic sorting technology was evaluated inefficiency in
terms of automatic connection with revoving device of stem & root of onion.
Therefore, we have reached the conclusion that it is more efficient to load onions

manually after taking automatically supplied onion in the hopper one by one.

2. Removing technology of stem and root of onion

— It is received high marks as being the world’ s best, and it is designed to be
applicable for onion’ s diameter 50mm ~ 120mm in case it is sorted out small
sized and big sized. This allowance is possibly applied to most of onion because

onions are generally sold after size sorting process at the place of production.

3. Peeling technology of onion
— Air nozzles take intensive air—injection onto onion in sync with hopper s
movements and this is evaluated energy—efficient peeling technology due to

economized air injection.

4. High—capacity peeling machine development completion

(No need to sort out the sizes of onion)

— Although i1t is out of the scope, have patented high—capacity peeling machine
which is applicable for various different sized onion from small to large without
sorting process upon different sizes. And it receives a favorable evaluation form

domestic end user as well as from L.A. in USA.
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@D Whole view for large capacity peeling machine
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@ Sectional view for onions input
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V. Research result and plan to application

1. Domestic
— Annual domestic production volume of onion is approx. 1.25 million ton and used
for various different purpose. And peeling process is operated by large scale onion
process plant at producing district, small factory as well as wholesale market.
Therefore, have developed 4 kinds of different cutting & peeling machine
applicable for whole sized onions which are small—capacity, large—capacity, sorted
& unsorted. And got sales record of 3 units (1 unit for domestic & 2 units for
overseas) Moreover, prosperous sales is expected since there are lots of inquiries

and consultings.

2. Overseas

— Annual worldwide production volume of onion i1s approx. 4.25 million ton and it
is enormous market breadth. We have exported same machine to USA and got
good evaluation from end user. Also have exported to Ukraine too. From now on,
we are planning to explore overseas market aggressively through cyber marketing

like as Youtube and Homepage.
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3. Documents of sales for domestic & overseas

1) Export evidence for USA
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3) Sales evidence for domestic
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