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ABSTRACT

This project is concerned with design and fabrication of the braking system
apparatus of half-rolling stock scaled model which will be utilized to study braking distance
and deceleration. In the design stage, the mechanical similarity law was used to calculate
various scale factors, such as, lensth, time, mass, braking torque and deceleration of the
model. The resulted scale factors of the model are 1:8, 1: 2.83, 1:512, 1: 4096 and 1:1,
respectively. Later, the half-rolling scaled model with the braking system was installed on
the roller rigs, driven by a motor. In the experiment, the wheelset speed is measured by
a speed sensor and recorded using the data acquisition system. The experimental result
obtained is the graph showing the relationship between the speed and time. This result
was later used to calculate the braking distance and deceleration. The'analyzed results of
the braking distance were compared with. the theoretical results and found that the

discrepancy was in the range of 3-10%.
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2.5 NBHAUARIBAGININNA

2.5.1 8ns1dun1580 (Scaling Factors) [1]
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Scaling Factor, cpl)ﬁdaumi‘ﬁ'(z.l)
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Tneft 1, AoruinArueataas I, ferurnnueIveuUsians ludnvusiFoaty
arunsafleudnsiaiunisgevadian(Time Scaling Factor, @) 8Rs1d@7UN1580u7a (Mass
Scaling Factor,@,, ) 9a318UAIMMUILIY (Density Scaling Factor, ¢,) 8R51d7UAIIULI
(Acceleration Scaling Factor,p , ),80 318 uus¢ (Force scaling Factor,g ) Faunsi (2.2) (2.3)

(2.4) (2.5) (2.6)muaAU

pp =3 (2.2)
om =12 (2.3)
o =2 (2.4)
o =13 (2.5)
o ”m‘;;‘: (2.6)
o; = X op (2.7)

Taedl ¢ A Lanv0e9ss Gundl)
to A0 IANUBILULUTIARY (FUT)
m, A0 Wavessalnase (Mansu)
mofio Wavassalidass (Rlansy)
p1 A9 AIIMULLTEITARsalnaTe (Flaniudag nuisiians)
po A AILLvaITalwdiaes (lanfusiagnuianiuns)
a; A AULSITBIsalNASe (WnsAe U2

ay AD AMILIITDeTAlNTIa0Y (WRTAaIUA2)

2.5.2 MIATUAUNIBNTINUIIVBITIN (Deceleration Calculation) [2]
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v? = v§ + 2dses (2.8)
wavszezusmldanaunisiaselud

Sp = Sp + Sef [mM] (2.9)

laei Sp P9 SzEHUINYINvLR (1199)
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Ser AB spgzRUTAVIONIALYTEENSA M (lWws)
NAUNITNTAFOUNSEUITONT DRI M leisiail
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d.5 ——ﬁ"ﬁ (2.10)
2[sp—te[22]]
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2.6.1 #UN1SNITHAR U] (Equation of motion) [1]
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Ix0=r1 (2.11)
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Speed Profile Comparison
Event Recordervs. Simulation
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2.6.3 MIAUIULTININAD (Braking Force) [2]
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Tnad P Ao AUAU (ThAuAanIs19uns)
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2.6.5 dun15A15UILLSIUA[7]
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tT=Fxr (2.18)
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R T WEW0 (2.19)
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2.7.2 @A15n1d89v89Masdeaaan (Root-Mean-Square Value)
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ThanldAuiuanuiive anwariigauassdaelusunsy ARDUINO

volatile unsigned long oldMillis = 0;
volatile unsigned long dt = 0;
volatile unsigned char firstPulse = 0;
void setup()
{
Serial.begin(9600);
pinMode(2, INPUT_PULLUPY);
attachinterrupt(0, Trig, FALLING); //Interrupt 0 is pin 2
Serial.printin("Setup Complete...");
}
void loop()
{
if (firstPulse) {
int SPEED =(60000 * 0.0003341 *'60) / (dt * 1);
Serial.print("");
Serial.printin(SPEED, DEC);
}
delay(100);
}
void Trig()
{
if (firstPulse) {
dt = millis() - oldMillis;
oldMillis = millis();
}else {
firstPulse = 1,
oldMillis = millis();
}





