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A number of plating companies have been exposed to the risk of fire due to unexpected temperature increasing of water

in a plating bath. Since the companies are not able to forecast the unexpected temperature increasing of water and most of

raw materials in the plating process have low ignition temperature, it is easy to be exposed to the risk of fire. Thus, the companies

have to notice the changes immediately to prevent the risk of fire from plating process. Due to this reason, an agile and systematic

temperature monitoring system is required for the plating companies. Unfortunately, in case of small size companies, it is hard

to purchase a systematic solution and be offered consulting from one of the risk management consulting companies due to an

expensive cost. In addition, most of the companies have insufficient research and development (R&D) experts to autonomously

develop the risk management solution. In this article, we developed a real time remote temperature monitoring system which

is easy to operate with a lower cost. The system is constructed by using Raspberry Pi single board computer and Android application

to release an economic issue for the small sized plating manufacturing companies. The derived system is able to monitor the

temperature continuously with tracking the temperature in the batch in a short time and transmit a push-alarm to a target-device

located in a remoted area when the temperature exceeds a certain hazardous-temperature level. Therefore, the target small plating

company achieves a risk management system with a small cost.

Keywords : Plating Process, Real Time Monitoring, Risk Management, Android, Raspberry Pi

1.M E
2000 o] % 71?3%%
uks) e oW

A8 &g TS %‘74]

dnle] AEst 2 Jrse &
g el A dAsk= wlole e
ok 12 Q18 Computer
Integrated Manufacturing(CIM) % Manufacturing Informa-
tion System(MIS)2} 72 Information and Communication
Technology(ICT)E ©]-& e B EE =9

gk &4

Received 20 July 2015; Finally Revised 5 October 2015;
Accepted 27 November 2015
+ Corresponding Author : bskim@inu.ac kr

frorlo

ofN X

ko

ko

[
Hobuow

b

ACH

iy
o

( Oﬁ
lo

2o
J1m—“i
oy

ol

o O o

14
oo
fob,
i
>

)«

juist)

(]

o o

M 1o o O N o
B
il
Ho
% -

DAV T O o =

POURIE

O,

@A) Abel 719l 1
b sl mEk

I
<Table 1> JAFS] ZA#] Q1 Q1133 A]

o r[o
E



A Real Time Temperature Monitoring System for Plating Process 73

=7}t BAE A A AF o tH8]. o]l u:} o 7}
2% 9 Az e 3140 /‘1§}7]- 11871 111ae
2 ¢k 94.1% A5k A= <13k T E A 111:6‘]— 499,937
b F370,110% Yo7 O T4I%E =& HAES 3}
Ags & F Uk

Ao il Ty 4g- wabo] e £
£S5 T2 A Wit §43% 2= ¥ A gAd
A o] vl g =) g &o] gl AFEsE S90S A
N2 HFEka Qo] A WA Al RV A3 935
AN =) wEbd, 2 AYe 23l A 93
S A F Qe A Al aES A ekstaat g

<Table 1> National Fire Data, Incheon, Korea in 2014

Section | 1o Numbers Cost
(Dong) Misfires | Etc. | (Ten-Thousands Won)
Jangsu 6 6 0 506
Guwol 49 45 4 12,365
Gansuk 53 48 5 12,802

Nonhyeon 49 48 1 181,002
Gojan 69 63 6 189,107
Seochang 15 14 1 5,574
Namchone 13 11 2 64,044
Susan 7 6 1 1,303
Dorim 12 10 2 19,623
Mansu 54 47 7 13,605
Total 327 298 29 499,937
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<Figure 2> Schematic Diagram of Connection between
Raspberry Pi, MCP3204, and Pt100Q Sensor
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{Table 2> Theoretical Resistance Value

Temp 0 1T e 8 9
-20 92.16 91.77 89.01 88.62
-10 96.09 95.69 92.95 92.55

0 100.00 99.61 96.87 96.48
0 100.00 100.39 103.12 103.51
10 103.90 104.29 107.02 107.40
20 107.79 108.18 110.90 111.28
30 111.67 112.06 114.77 115.15
40 115.54 592 | 118.62 119.01
50 119.40 119.78 122.47 122.86
60 123.24 123.62 126.31 126.69
70 127.07 127.45 130.13 130.51
80 130.89 131.27 133.94 134.32
90 134.70 135.08 137.74 138.12
100 138.50 138.88 141.53 141.91

o|5 upeh A& BANF 2 =W AHASE Raspberry
Pi W0 PythonO & ity Z2 o] et} o
45 53 SHAE HAsAIA HeolH e A=dSs
<7 ATk
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<Figure 4> Multi-Thread Based Async Socket Server
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<Figure 5> System Process Procedure for Google Cloud Message
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4.1 Hardware Part

ok AAIBE <Figure 2> 7|HFO.Z 3t 3| 29] oM &
=017] 13l Interface boardE A28}t Interface board
= AgaAMe} dZAg 4= 3 Raspberry Pie] GPIOY
A4 g2E o] A o SAE dolHE Mgt
<Figure 6>-2 Raspberry Pi-# &-AlA]-Interface boardE <1
A%k aglelr

RaspberryPi

Interface Board

Resistance Sensor

/—-

<Figure 6> Hardware Part

4.2 Software Part

<Figure 7> Raspberry PiolA] A3 &= X
AFAXZTY ASE A ALtsta AR dE
& LEHAZATE AEAA HFTA SR Serveroll AE5t

= Client g3+5 3}

Function CalculateTemp(self, channel)
While
ReadResister < self.read(channel)
Vout < Vin x (ReadResister)/4096
Resister <— 100 x (Vin - Vout) )/Vout + Ralpha
Temperature <— (Resister - 100)/0.39 + Talpha
Return Temperature

Function SendData(self)

While True
Socket <— socket.(SOCK_STREAM)
Packet <— self.MakePacket()
Socket.connect()
Socket.send(Packet)
Socket.close()

<Figure 7> Pseud Code of Client Program

<Figure 8> GCM AW Z3-E| Push-alarmS %744
© =2 218 Android Application User interface(UI)©] T}
T2 Al Y LEF FAlol e EE vk WA 7}
FAEG ofd =gz ervt AP EE 2R YA
AATFo R AT 5 QA g
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z ~— 14 -
4 - ¥ .@.
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Data

Settings contro
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¢ Warning
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Temperature exceeds the danger limit
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<Figure 8> Push-Alarm Ul Using Android
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<Table 3> Average Temperature Gap between Product
T and Proposed System

Average Average
Tem&zrszture Temperature Temperature | Gap
(0) (Proposed System) | (Product T) (%)
() ()
(1) 30~39 374 373 0.26
(2) 40~49 437 438 0.22
(3) 50~60 54.8 54.8 0
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