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MODELING THE TEMPERATURE CONTROL SYSTEM OF HEATER
IN COMPOSITE MATERIAL

Annotation. The method of modeling temperature control system of heater by means of composite material
through ISIS program is considered. Modeling examples and its laboratory analogues are given. Modeling and heater
temperature control programs, the results of laboratory works are explained.
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Nowadays the composite materials are in general use all over the world. By means of composite
materials technology reached significant easements and changes. Composite material, as also, composition
material or composite — is a handicraft non-homogenuos solid material, in ultimate structure it consists of
one or several components that don’t aggregate in macroscopic level, and have different chemical and
physical features.

The mechanical direction of composite is determined by the ratio of element and matrix features and
stability of their interrelation. The efficiency and operation capacity of material depends on the right
selection of initial components and integral usage technology providing durable interrelation between
components to keep their initial features.

Composite materials are widely used and they are also applied for soldering irons. In recent years
these soldering irons are in big demand. The first soldering irons are extensively used in USA, Japan,
Russia [1].

The difference of these soldering irons from the irons that were in application before — they meet
modemn requirements, they are energy-efficient, work on the battery and wireless [2].

This work shows the modeling of temperature control system of heater by means of soldering irons
made of composite materials (Figure 1). Through this program microcontroller can perform the task pro-
perly. The usage of microdiagrams with microcontrollers allows getting the appropriate heater temperature
and functional scheme.
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Figure 1 — The principal scheme for temperature control of heater in composite materials
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To manage the microcontroller of the temperature of heater in composite material there is a special
program in Proton IDE language, composed by means of Basic Compiler:

Device = 16F877A; Applied microcontroller
Xtal = 4 ; Oscillator frequency 4 MHz
[ LCD setup
Declare LCD Type ALPHA ; LCD type - alphanumeric
Declare LCD DTPin PORTB.4 ; LCD pert information
Declare LCD ENPin PORTB.3 ; E line management
Declare LCD RSPin PORTB.2 ; RS line management
Declare LCD Interface 4 ; Dam line assignment
Declare LCD CommandUs 2000 ; Holdback before sending a command
Declare LCD DataUs 50 ; Holdback before sending an information
Declare LCD Lines 4, Tl he number of LCD lines
Porr adjustment
’Declare PORTB PULLUPS = OFF ; Switching off pull up resistors in PORTB
Declare All Digital = On ; Set all ports for digital input/output

————————————————— Specially asszgned FegiSIerS—---nmmmmmmmmmmm

TRISA = %00000011 "RAO,RAI input, RA2...RAS5 output
7. RISC = %00000000 ' RC2 output CHIM
Exchange promotion

Dim Tout As Byte
Dim T As Float
Symbol SB1 = PORTA.0
Symbol SB2 = PORTA. 1

Dim N As Byte

L Initialization
nit:

Tout =0
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; Main program
main:

‘cls

'HT' 1, Tout, 2000

T =Tout/255

Print At 1, 1, "t", Dec3 Tout
Print At 2, 1, "tout=", Decl T , "%"

IfSB1 = 0 Then DelayMS 100: N=N + ]

If N >= 254 Then N = 254

IfSB2 = 0 Then DelayMS 100: N =N -1: If N =255 Then N =0
Tout =N

DelayMS 50

GoTo main

End

In Mecanique company the application of Proton IDE language program shows efficient performance
in high speed operation of programs and simplicity of interface.

For diagrams with microcontrollers the most appropriate modeling field is ISIS (Intelligent Schematic
Input System) of Proteus system [3]. The principal scheme shown in image 1 was made in ISIS field. For
integral mathematic analysis of analogous scheme, the appropriate program is Matlab [4].

The prototype (figure 1) shows the microcontroller PIC16F877A of MicroChip company [5]. The
scheme excludes the stroke frequency resonator, because the program determines the type of tools for
obtainig the stroke frequency in modeling field. L298 scheme is the driver of direct current motor and it
ensures the motor movement, its force doesn’t exceed 30W. The block diagram of L298 microscheme
offered by the production plant is shown in figure 2. L298 driver consists of PowerS020 system and total
integral closed in 15-lcad MULTIWATT. It works on high intensifier, big current. It has two inputs
consisting of switching on and off devices. To connect the sensitive surface of resistor the appropriate
terminal surface can be used and any bridge irradiating beams in bottom transistor interconnects. The
operation of logic in low intensifier requires additional input source [6].
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Figure 2 — Block diagram of 1.298 driver’ microscheme

Besides, during the modeling through temperature control system of heater in composite material we
can determine the temperature through heater. Heater model in operation is presented in figure 3.
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Figure 3 — Heater model in operation process

With PIC microcontroller different control schemes can be arranged as per the system requirements
[7]. Microcontroller contains two independent outputs of pulse length modulator (PLM), correspondingly,
CCPI1 and CCP2 in RC2 and RC1 ports. With PLM two or more drivers can be managed. For example, in
Proton IDE HPWM 1, VARI, 1000 are the functional commands for PLM control. 1 signal here
determines the output port, VAR1 determines the solidity ratio and 1000 — PLM frequency.

All the input and output ports of microcontroller can be used for RC, RB and RA feedback sensors or
to input the control signal.

It stands to mention that the microcontroller can be managed through COM port with the help of
computer, in most cases special MAX232 microscheme is used for it. The laboratory model of actuator
control system is shown in figure 4.

Figure 4 — The laboratory model of actuator control system
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Concluding, modeling and drafting results have shown the possibility of simplification of heater
temperature control scheme in composite materials with the help of complex modeling methods. The use
of microcontroller lets update the previous heater temperature control system. The proposed drafting
method lets develop and study a new control scheme and solve the heater temperature control issue with
the help of composite material.
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KOMIIO3UTTIK MATEPUATIJIAFBI KbI3ABIPFBILITBIH TEMITEPATYPAChIH
BACKAPATBIH XYHUEHI MOJIEJIBAEY

KympIcTa Kazipri TaHIa MHXKCHEPICPIIH >KYMBICBIH >KCHITACTY MEH MEMIICKCTIMI3NIH SKOHOMHUKAIBIK, TEX-
HHUKAIBIK JKAFJAHbIH KAKCapTy OapBICBIHAAFBI ©3CKTI MOCcEIeIepAiH Oipi OOnbIT TaOBIIATHIH KOMIOZHTTIK MaTe-
PHANIBIH KOMETIMEH KBI3IBIPFBIMTHIH TEMIICPATYPACHIH ChIMCBI3 OaTapesMeH 0acKapy MAceieci KapacTHIPBIIFAH.
TemeHri TemMmeparypa Ke3iH/e JTUTHH-HOHABI Oarapesurapabl KbI3ABIPY YIIiH KOMIIO3HTTIK MATCPHAIIb! KOJIAHY TbIH
’KaHa Taciumaepi yceHbIIasl. backapy anropurwmi ISIS 6arnapramacsiaaarer Proton IDE tinminae »xa3simaH Oaraap-
JaMaMEH KY3ere achIpbLIbIN, Proteus OargapaaMachkiHa HET13ACIIIM sKacalFaH MEKPOKOHTPOJLIEP apKbLUIbl MOJCIbIACY
JKYpriziareH. Moaenbaey HOTHRECIH KOJIAAHA OTHIPHII, KONTETCH TOKIPHUOCIIK KYMBICTAP KYPTi3LUIIL, KbI3IbIPFbIII-
TBIH TEMIICPATY PAChIH JMTHI-UOHIBI OaTapesiiapMeH 0ackapy MYMKIHZIT] maiaa 00 asL.

Tipex ce3aep: KOMIO3WTTIK MaTepHal, TEMICPATypa, KbIABIPFBIN, MHKPOKOHTPOJUIEP, ApaiiBep, ASHEKEp-
Jerimt.
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MOJIEJTMPOBAHUE CUCTEMBI YIIPABJIEHHS TEMITEPATYPOU HATPEBATEJIS
HA KOMITO3UTHOM MATEPUAJIE

B pabote paccMOTpeH BOIIPOC YIPABJICHHS HATPEBATEIs TEMIIEPATypor 6e3 mpoBoa ¢ OarapesMu C MOMOIIBIO
KOMITO3HTHOTO Marepuama A obseryeHus padoTel MEKCHepa. [Ipm HH3KOH TeMmmeparype HpesioKIIH HOBBIC
TMPUEMBI KOMIIO3HTHBIX MATCPHAJIOB I HATPCBATCIA IHTHH-HOHHBIX Oarapesx. ANTOPUTM YIPABICHHSA OCYIICCTB-
neH Ha s3pike Proton IDE ocHOBaHHAA HA SA3BIK MporpaMMHupOBaHuSA [SIS, a MOACTHPOBAHUS MPOBEACHO C TOMOIIBE)
MpOrpaMMHpPOBaHUA Proteus OCHOBAHHAA HAa MHKPOKOHTpoiiepax. IIpuMeHSAs pe3yasTaTsl MOACTHPOBAHUA,
TOSABIIIETCS BO3MOKHOCTD YIIPABJICHUS HATPEBATEII TEMIICPATY POii C TMTHI-HOHHOH Oarapei.

KioueBbie cjioBa: KOMIIOZHTHBI MaTepHal, TEMIIEPAaTypa, HArpeBarTeslb, MHKPOKOHTPOIUED, JpauBep,
IAAJIbHHUK.
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