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A Study on improvement of plating equipment for fire prevention
Sung—Jae Kim' - Sung—Gon Kim" - Woo—Sik Yoo"
“Department of Industrial and Management Engineering, Incheon National University

Abstract

A number of plating companies have been exposed to the risk of fire due to unexpected temperature
increasing of water or other reasons in a plating bath. Since the companies are not able to forecast the
unexpected temperature increasing of plating bath and most of raw materials in the bath have low
ignition temperature, it is easy to be exposed to the risk of fire. Thus, in previous study, we tried to
monitor and notice the dangerous change of temperature of water immediately to prevent the risk of
fire from plating process. However, unfortunately previous studies were not able to shut out the
fundamental cause of fire since bath temperature sensor can detect air temperature when the level
sensor was malfunctioned.

In this paper we developed the Teflon heater which contains a built in temperature sensor and
improved plating equipment system. Teflon heater is improved using Pt 100£2 sensor which can detect
until 600° C . When the bath temperature sensor detects over 60° C or the Teflon heater sensor
detects over 240° C they temporarily shut down the heater to control temperature. Also relay
completely shuts down main power when detects instant temperature is detected over 5% of 240° C
by the heater sensor to prevent teflon melting down and fire spreads. Developed plating equipment
system can monitor a real time temperature in the teflon tube and bath water. Therefore we think the
proposed plating equipment can eliminate the possibility of fire in plating processes fundamentally.
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<Table 1> The number of fire outbreaks caused
by mechanical overheating and overloading
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[Figure 1] Common plating equipment to prevent
fire
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[Figure 2] Overview of the temperature

sensor’ s position which is built in teflon heater
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[Figure 5] thermo—graphic camera in experiment
of fire generation

[Figure 6] Picture of fire in heater
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3Kw : Teflon heater sensor Vs. Thermo-graphic Camera ( 1st test)

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100104108112116120
SEC SEC SEC SeC SeC SEC SEC SC SEC SeC SEC SC SeC SeC SeC SEC SEC SEC Sec S C sec sec sec sec sec sec sec sec sec

—Teflon heater Sensor ~ — -Thermo-graphic Camera

[Figure 8] First 3Kw experiment on improved
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[Figure 9] Second 3Kw experiment on
improved plating equipment
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