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Abstract

Because of the developments of the automation instrumentation industry, the
performances of electric actuator will be better and better. At the same time, the application
of dectric actuators will be wider and wider as the market demand of valves is rising. With
the developments of the technology of microelectronics, sensors, communications network
and mechatronics, eectric actuator will enter adigita, intelligent and network era.

The intelligent electric actuator based on fieldbus is composed of intelligent controller
and actuator. The intelligent controller that joined by SCM and FCS is used to control the
valve switch. It can not only receive analog signals from regulators, but also receive digital
signals from PC. Then these signals are changed to angular displacement or linear
displacement to drive the valves. Because of these, the controller can make the process
controlling come true. Actuator is composed of motor, shift gear and valve,

This paper dwells on three parts which is the design of hardware circuit of the controller,
software of the controller and interface of the PC. The core of the controller is ADuC812
SCM. And photoelectricity seclusion input and output circuit, limit circuit, independent
power circuit, high reliability motor drive circuit, accurate position feedback circuit and
flexible human machine interface circuit are used. Software of the controller is composed of
self-adjusting program, control algorithm program, human machine exchange of information
program, serial communication program which use R85 as its communication protocol,
etc. VC.NET is used in the interface of the PC. This interface has high visbility, and it can
monitor the operation of the actuator. At the same time, the electric actuator control system is
tested. And the design of the software and hardware of the system is proved correctly by the
test results. At the end of this paper, the existing problems are analyzed. Against these
problems, a new kind of intelligent electric actuator based on Optical- mechanical-€electrical

integration is put forward, and its operation methods are given.

Key words. dectric actuator; fiddbus; sdf-adjusting; mechatronics
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void FirgAdjust(void)
{
if(low_flag==0) DriveMotorNegativeRun();
dse
{
low_flag=1;
lowposition=Cacul atePositionPercentage();
DriveMotorPositiveRun();
if(high_flag==0)DriveMotorPostiveRun();
dse
{
high flag=1;
highposition=Cacul atePositionPercentage();
StopDriveMotor();

3.2.3

A/D A/D

4096
unsigned int Cacul ateCtrl AmpA skPosition(void)
{
long int temp_|1,temp_12;
unsigned char temp_ucl,temp_uc2;
temp_ucl=GetSysSetData('A");
temp_uc2=GetSysSetData('B');
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if(GetSysSetData('E))
{
temp_I2=_Irol_((unsigned long)temp_ucl,12);
temp_|1=(unsigned long)amp_sampva* 250;
if(temp_|l1<=temp [2) temp_11=0;
dse
{
temp_|1=temp_|1-temp_I2;
temp_I2=(unsigned long)(temp_uc2-temp_ucl);
temp_|1/=temp 12,

dse

temp_I2=_Irol_((unsigned long)temp_uc2,12);
temp_|1=(unsgned long)amp_sampva* 250;
if(temp_|1>=temp 12) temp_11=40095;
dse

{
temp_|1=temp_I2-temp I1;
temp_I2=(unsgned long)(temp_uc2-temp_ucl);
temp_|1/=temp 12,

}
return((unsigned int)temp_11);

1000 99.8% 998
A/D
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SCON = 0x50
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B C
E F

MODE ADD SET

if(setnum=="A" | ssthum=='B')

{
if(sstnum=='A")

{
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if(set_data==80) set_data=40;
else sat_data=set datatl;
}

dse
{
if(set_data==200) set_data=160;
dseset data=set_datatl;
}
disp_buff[0]=(set_data®10)|[FLASHMASK;
disp_buff[1]=((set_data/10)%10)|(DECIMALMASK+FLASHMASK);
if(set_data/100==0) disp_buff[2]="";
elsedigp_buff[2]=(set_data/100)|[FLASHMASK;
digp_buff[3]=setnum;

3.3
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IEC61158
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3C Computer Communication
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void CM SComm::SetCDHolding(BOOL bNewVaue)
{
static BY TE pamg] =VTS BOOL,;
InvokeHe per(0x1, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
bNewVaue);

}
BOOL CMSComm::GetCDHolding()

{
BOOL result;
InvokeHe per(0x1, DISPATCH_PROPERTYGET, VT_BOOL, (void*)&result,
NULL);
return result;

}
void CM SComm::SetCommiD(long nNewVaue)

{
datic BYTE pamg] =VTS 14;
InvokeHe per(0x3, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
nNewVadue);

}
long CM SComm::GetCommiD()

{
long result;
InvokeHe per(0x3, DISPATCH_PROPERTYGET, VT _I4, (void*)&result, NULL);
return result;

}
void CM SComm:: SetCommPort(short nNewVaue)

{
gatic BY TE parmg] =VTS 12;
InvokeHel per(0x4, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
nNewVaue);

}
short CM SComm::GetCommPort()

{
short result;

InvokeHe per(0x4, DISPATCH_PROPERTYGET, VT 12, (void*)&result, NULL);
return result;

}
void CM SComm::SetCTSHolding(BOOL bNewVaue)

{
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34

static BY TE parmg[] =VTS BOOL;
InvokeHelper(0x5, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
bNewVaue);

}
BOOL CMSComm::GetCTSHolding()

{
BOOL result;
InvokeHe per(0x5, DISPATCH_PROPERTYGET, VT_BOOL, (void*)&resuilt,
NULL);
return result;

}
void CM SComm::SetDSRHolding(BOOL bNewVaue)

{
static BY TE parmg[] =VTS BOOL;
InvokeHelper(0x7, DISPATCH_PROPERTYPUT, VT_EMPTY, NULL, parms,
bNewVaue);

}
BOOL CM SComm::GetDSRHolding()

{
BOOL result;
InvokeHe per(0x7, DISPATCH_PROPERTYGET, VT_BOOL, (void*)&resuilt,
NULL);
return result;
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41.1

0 100
10% 50% 10
31Imm
4-1 10% 3.1mm
1 2 3 4 5 6 7 8 9 10
10% mm | 3518 | 3.509 | 2.801 | 3.498 | 3.495 | 3.496 | 3.492 | 3.494 | 2.799 | 3.492
mm | 0.418 | 0.409 | -0.299 | 0.398 | 0.395 | 0.396 | 0.392 | 0.394 | -0.301 | 0.392
4-2  50% 15.5mm
1 2 3 4 5 6 7 8 9 10
50% mm | 15907 | 15.901 | 15.898 | 15.899( 15.102 | 15.108 | 15.117 | 15.109 | 15.899 | 15.904
mm | 0.407 | 0.401 | 0.398 | 0.399 | -0.398 | -0.392 | -0.383 | -0.391 | 0.399 | 0.404
10% 0.418 / 31 = 1.35% 1.5%
50% 0.407 /7 31 = 1.31% 1.5%
41.2
12.5%
6MmA 37.5% 10 mA
4-3 6mA
1 2 3
12.5% mm 4.264 4.240 4.222
12.5% mm 4.386 4.384 4.474
mm 0.122 0.124 0.252

33



4-4 10mA
1 2 3
37.5% mm 11.924 11.916 11.336
37.5% mm 12.173 12.180 11.685
mm 0.249 0.264 0.349
12.5% 6 mA
0.252/31=0.8% 1.5%
37.5% 10mA
0.349/31=1.13% 1.5%
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