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Development Process of Wire Brush Automatic Transplanter
of Plait Fixation Method
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In-Chul Lee

{Abstract)

In this study, among the parts of oil vapor collectors that are already being
produced, weaving wire brush automatic transplanters for oil vapor collectors for
machine tools of the weaving fixing method, which are not automated due to the
specificity of the process and are being produced manually, are developed and
reliability is secured through performance evaluation. did Oil vapor collectors play an
important role in removing air pollutants and improving air quality, and the
coagulation effect of the collection technology is mostly due to brushes. In the
experiment, an automatic transplanter was developed to automatically manufacture and
produce the wire brush of the oil vapor collector, which is manufactured and used
manually. For the experiment of the developed wire brush, an experimental chamber
was built, and performance and durability were evaluated through the dust collection
efficiency evaluation using the electrostatic precipitator method of contaminants (oil
mist). Through this study, we intend to reduce the production time and unit cost of
collectors and improve the environment at industrial sites.
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Fig. 1 Distribution of air pollutants in the
workplace
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Table 1. SUS304 Characteristics
Type

Ingredient Characteristics and Uses

[Characteristics]

corrosion resistance, heat
resistance, low temperature
strength, good mechanical
properties

[Uses]

wire, medical equipment,
building materials, textile
industry, ship parts

304 18Cr-8Ni
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(c) Pin fixed
type B

(b) Pin fixed
type A

(a) Plait fixing
method

Fig. 2 How to make a brush
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Table 2. Development implementation items

Category Dvelopment content

- 100% manual production —

. . . Production o .
Fig. 4 Braided stationary wire brush parts(Proto type1) Automation | [ealization of automatic
manufacturing technology
- The error range of total weight
g%?;ftt is within 0.1% (considering

centrifugal force)

- The length error of the brush is
Brush Length | less than 0.1 mm.
(Considering the tightness of air fluidity)

Fig. 7 Analysis result(ANSYS) Fig. 9 Braided Stationary wire brush automatic transplanter
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Fig. 12 Dust collection principle diagram
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Table 3. Laboratory dust collector specifications
Category Specification
Air volume meter 30m’/min
frequency 50 / 60 Hz
FAN static pressure 1,100 Pa
rated voltage 200/220 V
FAN MOTOR rated output 1.5 Kw
FAN MOTOR rated current 7.8 A
T, Disc rotation motor output 40 W
Disc rotation motor rated current 0.33 A
Fig. 11 Rotary oil vapor collector Suction hole size 2248mm
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Fig. 15 Electrostatic precipitator outlet measurement

Fig. 16 Air volume measurement
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Table 4, Measurement environment

Category Measuring conditions
Measuring position Electirnolzttat;; dpi)euctill()e ittator
Measuring instrument | Piezo Balance (KANOMAX)
Air volume meter A541
SamplingTime 24 sec

Dust type Oil mist
Dust generation MQL
preciE;ietilttroorStgatgacity 30m/min
Dust collector rpm 2,300 rpm




Ksac

FELYEAY 2A0[0] HEA| A5 27| T E2MA 583

Table 5. Measurement result

Inlet concentration Outlet concentration Dust collection efficiency
Number of measurements (mg/rr) (mg/nt) %)
OFF ON ON
1 8.15 0.04 99.5
2 6.65 0.04 99.4
3 6.35 0.06 99.1
4 6.35 0.04 99.4
5 5.90 0.05 99.2
6 6.40 0.05 99.2
7 7.95 0.04 99.5
8 8.55 0.05 99.4
9 6.30 0.04 99.4
10 5.65 0.04 99.3
11 7.30 0.04 99.5
12 5.25 0.05 99.1
Avg. 6.73 0.05 99.3
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(a) Before cleaning (b) After cleaning

Fig. 17 Before and after cleaning the dust collector
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Fig. 18 Hourly dust collection rate change curve W Ageal 1 e
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