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Department of Ship Operating System Engineering
The Graduate School of Korea Maritime University

Pusan, Republic of Korea

Abstract

The control based on the internet is just getting started: the first
commercial projects appeared less than ten year ago but are now
finding widespread application.

In this paper, we have developed the electric furnace controller for
heat treatment using the internet.

The internet provides a low-cost and widely-available interface that
can make teleoperated resources accessible to anyone with Web
Brower.

Clients are connected the system which is electric furnace controller

by using remote access watch for condition of electric furnace on



real-time and it is controlled by them precisely. The system is
consisted of WWW (World Wide Web) server, DB(DataBase) server,
control server and controller. They are connected to the internet but
the communication between control server to controler are transmitted
using RS-232C.

The WWW server algorithm has been designed to include log-in
function, furnace watch function, etc. The DB server has been used
relational database of 2-tire structure supported SQL (Structured Query
Language). And it is constituted four tables that saved process-data.
The control server has been designed to base on auto-tuning method
algorithm for self- controlling.

The controller that embedded in 8-bit RISCA (Reduced Instruction
Set Computer Architecture) chip is consisted of distributed temperature
sensing module and electric furnace driver module.

It was confirmed that the system is able to control precision
temperature, ramp time and holding time for electric furnace. T his
controller based on the internet has a variety functions for heat

treatment. T he validity of these functions is confirmed experimentally.
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Fig. 2.2 Electric furnace control flowchart for heat treatment
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3.1

WWW , DB
3
IP(static ) URL
(domain) . Table3.1
Table. 3.1 Internet control system
CPU Intel Pentium 400
RAM 128MB
HARDWARE |HDD IBM DNES- 309170W(SCSI) 9GB
3Com Fast EtherLink XL 10/100Mb TX
LAN CARD
Ethernet NIC (3C905B- TX)
oS WindowNT4.0 Server(ServicePack5)
Database MS- SQL7.0
SOFTWARE |WWW Internet Information Server 4.0
Java Development Kit
Program . )
Visual Studio 6.0
Web brower |[Microsoft Explorer 5.0
INTERNET domain tongmyung.com
IP 203.255.212.120
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CREATE TABLE dbo.OperateFlag(

state bit (1)

Fig. 3.1 Create OperateFlag Table

CREATE TABLE dba ProcessData|
Step int (4] Mull,
SetTemp int (4) Mull,

RampTime int (4) ~Null,
HoldTime int (4) MNull

Fig. 3.2 Create ProcessData T able
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CREATE TABLE dbo OperatedData(

Step int (4],
MowTemp int [4),
Errar int {4},

ProcessStep int (4)

Fig. 3.3 Create OperatedData T able

CREATE TABLE dbo UserData(
id wvarchar (10},

passwd varchar (15),
email varchar (50)

Fig. 34 Create UserData T able
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oublic:
Jlmmmmm e B EH o o o
HAMDLE m_hCamm: fEs EE e #E
CString m_sPaorttame: f2E QIE (COMT L)
BOOL m_bConnacled: S EEJRHREET RF S LIEHA.
OVERLAPPED m_csRead, m_csWrite: HEE IR Owerlapped struciure
HAMOLE m_hThreadWatehComm: S Watch® == Thread 8 £.
WORD rm_wPartlD; SOWM_COMM_READS B 2= Qi
f{=mmmmm BA BT = e e e e e e 1]
Clueus m_ueusRaad;
e | i i,
B0 OpenPortl CEtring sPartMame. DWORD dwBaud, WORD wParam):
void ClosaPaort();
OWORD WriteCommi{BYTE *pBuff, CWORD nToWrite]:
e I R e e S R R S AR R R el
OWORD RaadCommi{BYTE «pBult, DWORD nToRead).
Fig. 38 Create CComm class
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SDI
ADO (ADO component)
DB
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(client area) , (document
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PID
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class CELEFURDoc @ public Clocument

{

public:
BOOL m_lsConnectionOpan: JIADOHEHESE LB S =
_ConnectionPtr m_pConnection:

orotected: [/ create from serialization anly
CELEFURDoc():
DECLARE_DYMCREATEICELEFURDocC)

! Ovarrides
{{ ClassWizard generated virtual function overrides
{HIAFX_VIRTUAL(CELEFURDo:)
public:
virtual BOOL OnhewDocumentl): DB HE A
virtual void SerializelCArchived ar):  // DB S Z Sl H Al
virtual void OnCloseDocument();
{IHIAFY_VIRTUAL

/{ Implementation

public:
virtual ~CELEFURDec():

#Fifdef _DEBUG
virtual void AssertValid() const
virtual void Dump{CDumpContextd do) const:

#andif

protected:

/! Generated message map functions

protected:
fH{ AR _MSGICELEFURDoG)
I FAFY _MEG
DECLARE_MESSAGE_MAF()

Fig. 3.9 Create CELEFURDocC class
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class CELEFURView : public CFormiew
{

protected: // create from serialization only
. =8 -

/! Attributes
public: ff PIAHE M4
CELEFURDoc* GetDacument();
CSetDig m_dlg:
CsetTime m_time:
CComm m_pComm;
CBitmap* m_pBitmap, *pOldBitmap:
CDC#* phemDC,
{/ Operations
public:
void PidControl(); /f PID M2
void OnTimer{UINT niDEvent): Jf EFOI O] Bs
void OnSetPort(): [ SBY ZELH
void OnSetSet(): [ 22Xl QIOIHEH
void OnExit(); T EZ270H 22
void OnStart(); [ EHEl S3 A=
void OnEnd(); [ BHE 23 &
int MaxTemp(): [ EHSEg 0= 8=
void SetGraphModel(int step): i REDE 1§
void SetGraphModeZ2(int step); HEERE2
public:
virtual ~CELEFURView():

praotected:
L AFX_MSG({CELEFURView)
/{HIAFX_MSG
DECLARE_MESSAGE_MAP()

Fig. 3.10 Create CELEFURView class

- 28 -




3.2

32.1

U(kT)

CPU (Central Processing Unit)
. CPU

- (fail- safe)

Fig. 3.11 o

- 29 -



LCD & LED
MODULE

pga | COMM, L DRIVER T TRIAC
metaren’|  CHIP | | MODULE i
CPU . .
(PIC16CTT) | . THERMD
AW ! * COUPLE
= POWER [ CHSTRIBUTED AMP |
CNER [ TEMP. SENSING f'—— &
o MIODULE |- MEEGLE [ e
20MHz

Fig. 3.11 Block diagram of controller

322

CPU, LCD (Liquid Crystal Display)
CPU  Microchip PIC16C77
(pipe line) RISC (Reduced Instruction Set
Computer Architecture)
T able. 3.2
PIC16C77
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T able. 3.2 Characteristics of PIC16C77

Program Memory 8MB

Data RAM 192Bytes
Max. Speed 20

/o 33Ports
ADC(8- Bits) 8

Serial VO USART/SPI
PWM 2

Brown- Out Detection Yes
Timers 3+WDT

In- System Programming |Yes

(charge) MAXIM MAX232
LCD 16x 2 UC- 16206- SNARS-N
CCs PCM PIC
(compiler) 1020
PIC (PIC assembler)
. PCM PIC C Fig. 3.12

Fig. 3.13
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Fig. 3.12 Block diagram of PIC C compiler

ELEFUR.c

Finclude <1877 1>
#fuses HS, NOFPROTECT, MOWDT
#use delay(clock=20000000)

#uge re?32 (baud=9800, xmit=PIN_C8&, rcy=PIN_CT]

void init_ext_seprom(};

HOME clock B9
fFRS-232C =3 &

ff & EEEFRAOM £2|3}

void led_init(); LoD &5
void Dataxmit(); ffQIDIE M
long MowTemplchar position): e EHE

vold OperateFur{short int stata):
vold DisplayDatal )
vold Control():

HEINE BEg=
A CIOIE LCDOl Tl =530l
A EIH e

void enable_interrupts(levall: /i 2 EEE =5
void disable_interrupts(leveli): [ BIHEE #IT|
wvoid maint)

1

}

Fig. 3.13 Functions of
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Vo(x) 12 AD fv.(X)
10 Ta
D 3859
fy,(x)
T. = Fop (DT ><160) (35)
10 T, Ad
Fpg(n)- Fpg(n- 1
pg = el Ponlde D o B () Foa(ne )(36)
Ty = Ad- (f,(X)- Fpg(Ta)) (3.7)
T = T, + Ty (38)
(37) T
Fig. 3.18
4
AMUX (Analog Multiplexor)
ADC
[T X

Fig. 3.16 Amp. circuit of thermo couple
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ON/OFF
SanRex T G25C40 (traic)
. 25A
(surge current)  250A , (surge votage) AC2500v

. Table. 33 T G25C40

M OC3040

T able. 3.3 Electrical Characteristics of T G25C40

ltem Ratings Unit
Repetitive Peak Off- state Current, max 5 mA
Peak On- State Voltage, max 14
Non- Trigger Gate Voltage, min 0.2
Turn- On Time, max 10
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Fig. 4.1 Electric furnace controller for heat treatment
using Internet
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Fig. 4.2 Client computer

Fig. 4.3 External view of controller
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Fig. 4.2
(switch hub)

IP
Fig. 43 Fig. 44
Fig. 45 LCD

Fig. 46 R

Fig. 44 Internal view of controller

Fig. 45 LCD . Fig.
46 R
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Fig. 46 LCD of data process unit

Fig. 46 "R"type temperature
sensor
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