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Four Ball Wear Test Machine

Kitti Ployjermsirkul
Kongkiet =~ Bowornnirattisai

Ekkaphop  Petrak

Assoc.Prof. Mongkol Mongkolwongroj

Advisor

Abstract

The development of machines in modern technology trend to design with high precision, high
accuracy, low wear and energy saves. Therefore, lubrication and wear are the most significant
parameters in design. Wear preventative characteristic is the important and necessary method and can be
tested by four-ball wear test machine. In this study, the four-ball wear test machine will be developed
and four-ball wear-test method is purposed to obtain the relative wear-preventing properties of oil under
varying the test conditions. The test results will be able to apply in design and development of machine

parts with high energy saving and long life.
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#include<reg51.h>

// Keycode constants

#define UP_KEY 0xDO
#define DOWN KEY O0xBO
#define ESC_KEY 0XEO

#define ENT_KEY 0x70

sbit pl0 = 0x90;

sbit pll = 0x91;
sbit pl2 = 0x92;
sbit pl3 = 0x93;
sbit pld = 0x94;
sbit pl5 = 0x95;
sbit pl6 = 0x96;

sbit pl7 = 0x97;

sbit p20 = 0xa0;

sbit p2l1 = 0Oxal;
sbit p22 = 0xa2;
sbit p23 = 0xa3;
sbit p24 = 0Oxa4;
sbit p25 = 0xa5;
sbit p26 = 0xa6;

sbit p27 = 0xa7;

sbit bC = 0xf0;
sbit bl = 0xf1l;
sbit b2 = 0xf2;
sbit b3 = 0xf3;
sbit b4 = 0xf4;
sbit b5 = 0xf5;
sbit b6 = 0xf6;
sbit b7 = 0xf7;

void delayx (unsigned int datax);
void write_dec(unsigned char datax);

// LCD Prototype and Declaration

void str2lcd(char *string, bit clear);
void gotoxy(unsigned char x);

void write(unsigned char datax);

void writelcd(unsigned char datax);
void initled(void):;

void clearlcd(void) ;

void swap8to4 (unsigned char);

void latchlced(void);

sbit E_LCD = 0x81;
sbit RS_LCD = 0x80;

unsigned char px = 1;

// DS1820 Temperature Sensor Prototype
void treset (void);

bit tpresence (void);

bit read tbit(void);
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unsigned char read tbyte (void) ;
void write_tbyte (unsigned char);
void write_ tbit (bit);

unsigned char read temp (void);

void show_temp (unsigned char datax);
sbit DQ TEMP = 0x82;

sbit RL_CTL = 0xa0;

unsigned char cur temp;

unsigned char key;

unsigned char level = 0;
unsigned char index = 0;
#define MAX ON_COUNT 220
#define MAX_OFF COUNT 240

unsigned char on_count;

unsigned char off count;

bit heater state = 0;

unsigned char new_temp;

unsigned char set_temp index = 3;
bit start = 0;

unsigned char avail temp[5] = {30*2, 55%2,

void main(void)

{
unsigned char i = 0;
delayx (0Xffff) ;

RL CTL = B;
initled();
while ((PO & 0xf0) == 0x£f0)

{
str2lcd (" 4-BALL WEARING " );
delayx (Oxffff) ;
str2lcd ("TESTING MACHINE", 1);
delayx (OxXffff);
}

str2lcd(" START HEATER ", 1);
delayx (OxXffff);
while (1)
{
PO [= 0xfO0;
if ((key = PO & 0xf0) != 0x£f0)

{
switch (key) ({
Case ENT_KEY:

CERE , A5 2%

if ((level == 0) && (index == ))
{

level = 1;

index = 0;

start = 1;
}
else

if ((level == 0) && (index == 1))

{
level = 1;

index = set_temp index;

85%2};
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show_temp (avail temp[index]);
}
else
if ((level == 1) && (!start)) {
set_temp index = index;
level = 0;
index = 1;
str2lcd("SET TEMPERATURE", 1);
}
break;
case UP_KEY:
if ((level == 0) && (index == V) |
index = 1;
str2lcd ("SET TEMPERATURE", 1);
}

else
if ((level == 0) && (index == 1)) {
index = 0;
str2lcd(" START HEATER ", 1);
}
else
if ((level == 1) && (!start)) {
if (index == 4)
index = 0;
else
index++;
show_temp (avail temp[index]) ;
}
break;

case DOWN _KEY:
if ((level == 0) && (index == Q) )
index = 1;
str2lcd("SET TEMPERATURE", 1);
}
else
if ((level == 0) && (index == 1)) {
index = 0;
str2lcd ("™ START HEATER " s
}

else
if ((level == 1) && (!start)) {
if (index == 0)
index = 4;
else
index--;
show_temp(avail temp[index]) ;
}
break;
Case ESC_KEY:
if (start)
{
start = 0;

heater state = 0;
str2lcd (" START HEATER ", 1);
index = 0;

level = 0;
}
else
{
index = 1;
level = 0;



str2lcd("SET TEMPERATURE", 1);
}

break;

}
if (start)
{
new_temp = read temp();
if (new_temp != cur_ temp)
{
cur_temp = new_temp;
heater_state = (cur_temp < avail_temp[set_temp index]);
show_temp (cur temp) ;
}
}
if (heater_ state)
{
if (RL _CTL) {
if (on_count++ > MAX ON COUNT) {
RL CTL = 0;
off count = 0;
on_count = 0;
}
}
else
{
if (off count++ > MAX OFF COUNT) {
RL_CTL = 1;
off count = 0;
on_count = 0;
}
}
}
else
RL_CTL = 0;

}

void delayx (unsigned int datax)
{

unsigned int i;

for (i=0;i<datax;i++) {}
}

void write_dec(unsigned char datax)
{

if (datax >= 0xc8) {
datax -= 0xc8:;
write('2");

} else if (datax >= 0x64) {
datax -= 0x64;
write('1');

} else write(' ');

if (datax >= 90) {
datax -= 90;
write('9');

} else if (datax >= 80) {
datax -= 80;
write('8"');

} else if (datax >= 70) {
datax -= 70;



write('77);

} else if (datax >= 60) {
datax -= 60;
write('6'%);

} else if (datax >= 50) {
datax -= 50;
write('5");

} else if (datax >= 40) {
datax -= 40;
write('4"');

} else if (datax >= 30) {
datax -= 30;
write('3");

} else if (datax >= 20) {
datax -= 20;
write('2');

} else if (datax >= 10) {
datax -= 10;
write('1l");

} else write('0'");

write(datax+'0");

}
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/********************************************************************
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* LCD Subroutines

*********************************************************************

************/

void str2lcd(char *string, bit clear)

{
if (clear)
clearlcd();
while (*string != '\0') {
write (*string++);

}

void gotoxy(unsigned char x)
{

X = x | 0x80;

RS_LCD = 0;

swap8to4 (x) ;
}

void write(unsigned char datax)
{

writelcd(datax) ;

PX++;

if (px == 9) gotoxy(0x40);

if (px > 16) {px = 1; gotoxy (0) ;}
}

void writelcd(unsigned char datax)
{

RS_LCD = 1;
swap8tod (datax) ;
RS_LCD = 0;

}

void initled(void)



delayx (0x00ff) ;

RS_LCD = 0;

swap8to4 (0x33) ;
swap8to4 (0x32) ;
swap8to4 (0x28) ;
swap8to4 (0x0c) ;
swap8to4 (0x06) ;
swap8to4 (0x01) ;

}
void clearlcd(void)
{

px = 1;

RS_LCD = 0;

swap8to4 (0x01) ;
swap8to4 (0x02) ;

void swap8to4 (unsigned char datax)

}

{
B = datax;
Pl = Oxff;
while (P1 !=
if (b7 == 1)
if (b6 == 1)
if (b5 == 1)
if (b4 == 1)
latchlced () ;
if (b3 == 1)
if (b2 == 1)
if (bl == 1)
if (b0 == 1)
latchlcd() ;

}

void latchled(void)

{
E_LCD = 0;

Oxff)
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delayx (0xX00ff) ;

E_LCD = 1;
}
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/********************************************************************

% %k k ok ok k )k kk ok ok ok k

* Temperature Sensor Subroutines
*********************************************************************

************/

void show_temp (unsigned char datax)

{

unsigned char tvalue,cvalue;

str2lcd ("TEMP: ",

1);

tvalue = datax >> 1;

cvalue = datax & 0x01;

write_dec (tvalue);

write('.");
if (cvalue)

{

write('5");

} else {

write('0");

}



}

unsigned char read temp ()
{
unsigned char dataxx;
treset();
if (!tpresence()) return -1;
delayx (20);
write tbyte (0Oxcc);
write tbyte (0x44);
treset();
delayx (20) ;
treset();
if (!tpresence()) return -1;
delayx (20);
write_ tbyte (Oxcc);
write tbyte (Oxbe) ;
dataxx = read_tbyte();
treset();
if (!tpresence()) return -1;
return dataxx;

}

void treset ()
{

DQ TEMP = 0;
delayx (50) ;
DQ TEMP = 1;
DQ TEMP = 1;

k

bit tpresence()
{

unsigned char i;

i = 0;
while(DQ_TEMP && (1i>=200)) {i++;}
i=0;

while (!DQ TEMP && (i>=200)) {i++;})

if (i>=200) return 0;

return 1; // ok re plé exist return 1;
}

unsigned char read tbyte ()
{

b0 = read_ tbit():

bl = pead thit();

b2 = read tbit();
b3 = read tbit();
b4 = read tbit();
b5 = read tbit();

bé = read tbit();
b7 = read tbit();
return B;

}

bit read tbit()
{

bit retx;
DQ TEMP = 0;
DQ TEMP = 0;

DQ_TEMP = 0;



DQ TEMP =
DQ TEMP =
DQ_TEMP =
DQ TEMP =
DQ TEMP = 1;
retx = DQ TEMP;
delayx(2);
return retx;

}

~e

¢ Ne Nao
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void write_tbyte (unsigned char temp id)

{
B = temp_id;
write_ tbit (bO);
write tbit(bl);
write tbit(b2);
write tbit (b3);
write_ tbit(b4);
write tbit (b5);
write tbit (b6);
write tbit (b7);

}
void write_tbit(bit tbitx)
( y
if (tbitx == 0) {
DQ_TEMP = 0;
delayx(3);
DQ_TEMP = 1;
}
else {
DQ_TEMP = 0;

DQ TEMP = 0;
DQ TEMP = 1;
delayx (3);
}
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