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ABSTRACT

This thesis describes the design and development of wear test apparatus on
rail wheel interface. The experiments have been performed at varying ratio between
rolling and sliding contact. The study is tested in-range-of slip ratio.about 0  0.10,
angular velocity about 200-500 rpm and applied load about 200-500 ke¢. The
characteristics of friction coefficient and wear behavior of rail wheel interface have
been obtained experimentally to desien and development of rail wheel system in

the future.
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7l (2.3)
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F=F+F, (2.9)
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2.4.3 duuszAvsusadeaniu (Friction coefficient)
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Conditions Temperature (°C) | Friction coefficient
Sunshine, diy 1ail 19 0.6-0.7
Recent rain on rail 5 0.2-0.3
A lot of prease on 1ail 8 0.05-0.1
Damp leaf film on rail 8 0.05-0.1
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2.5.1 (Strain Gauge)
Strain Gauge Asgunsaimaliihilldlumsinaneionvasdurmudoduswnnseyi

w

o¥uau lavordondnmsidsuudasanusimumuluin §a Strain - Gauge  Adnaguy

1

MWuNUILIIMTAMTaufe un Ul Wheatstone Bridge
Strain Gauge 3¥Usznaulumuunainiivinainlanenauaindlivensiasunlas

M
W

anusunilnisenueden (SA) gudlelavzgnusanssvinenfinaueisaiudanals
Ann1sdsuuamwasnnudunulni Teodlonsinsmeiaanusuniueeals
isuiulaneaaugldavesrubinainsidsuwlamanudunulnidennuadon
voslavzua (SA, Strain Sensitivity-of Alloy ) flamAT3

Sq= R (211)

Wa R #o anwsunmulwihd vy Ohm
£q D AIILATEAVDILAVEHAL

e sion cmards wintanis

31]"7{2.10 Strain Gauge

2.5.2 guninifu-dedayauazlusunsy

Wi-Fi Module Ao gunsnisu-darmuteyawuulatlnaldniuing Failmuazann
wagsIaTlunisdaudoya

JUi2.11 uansfiafadstoyauuulians Wi Module
Smartsniff Ao Tsunsufilflumsmsivaeuuasdndugatona (Packets) Marulu
Network Hutesna TCP/IP uazannsaidongtayanisdeasiidssuiaiuszwing Client
wag server I lngopnulusianivi ASCI nAWwIN %
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2.5.3 luaniwaa (Load Cell)

3UA2.12 Tvanwad (Load Cell)

Inaniwad Aegunsaididnwseindiluvarrnvesussluudygy alwi
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g s v al ] ¥ 4
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ﬁﬁ’a%’ﬁmL"’sfmamﬂugmmwaa Wheatstone Bridge Wslviaasaaniusenauig Strain
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3.2 YURBUNISNNADY
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3.3 yadauazsNlunImMAday

s

o o ¥ o W =l i
agiianliideyamaaesie win S45C uarsagavnasifie win SCMA40 T

) s =3 o o wa a w 1 1
Wulagmadnauunnsgiu JIS adinuanifidanadeluil

TENSILE STRENGTH ” 569 MPa
YIELD STRENGTH 343 MPa
SHEAR MODULUS 80 GPa
BULK MODULUS 140 GPa

ELASTIC MODULUS 205 GPa
POISSON’S RATIO 299

ELONGATION AT BREAK 20 %

o wa o
A1519913.1 AANURLEINaYeIMAN JIS in S45C

TENSILE STRENGTH 814 MPa
YIELD STRENGTH 485 MPa
SHEAR MODULUS 30.GPa
BULK MODULUS 160 GPa

ELASTIC MODULUS 205 GPa
POISSON’S RATIO 29%

ELONGATION AT BREAK 29 2%

ANTN3.2 AR naveundn JIS wdn SCMA40

Tavdanh unnlglumsideuarsisaln laldenunauinasgiu AAR M107 uay
ASTM A504-89 FednUszinvuasdesalvwiaiiu 5 Usvian fie Usuan U, L, A, B uay C

TneFanillidnagludosalnussim L
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u 0.65-0.77 - General service where an untreated wheel is satisfactory

L <0.47 197-277 Light wheel loads, high speed service, more severe

braking conditions than other classes

A 0.47-0.57 | 255-321 Moderate wheel loads, high speed service, severe

braking conditions

B 0.57-0.67 | 277-341 | Heavy wheel loads, high speed service, severe braking

conditions

(» 0.67-0.77 | 321-363 (1) High wheel loads under light braking
(2) Heavier braking conditions employing off-tread

brakes

M15793.3 MIUUIUTELNTDRBTALNANNINTTIL ASTM A504-89
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wiudeildlumsveaay fisusndnuinidunselau (Cone  shape) Funiloufiude
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- P N\ R35

o264

)

&

5\
ez 74)

23.474
] 0.02 |

A . . - ' 1 |
3UN3.5 wuu Drawing Wag Dimension A9 89UHUAD
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NN 2 (500)
V=w:r= (~——-—-—60 )(55x103)

H’ v =Y £ JJ GJ 1 a U -
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warAMuAaInsmadlwivewamed i iiay
P=(0.5)*(150x9.81)*(10.6290)

=7820.29 W = 7.82 kW
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4.1 mMsvnAnduuszansusadeaniy

Tumsmmauﬂsvawmwmaﬂmmuuumﬂwanmwaa Friction Torque lagiA3N
mumumaammmnmsuu 'Lunsmwmm'luummmﬂmamsﬂwaﬂwmumﬂumm Fla
Anda Strain Gauge hwmawmamwmmmﬁmmmammnmﬂuumnmmaw

2.Gage Methad Lo torsional SIress measunng

5U4.1 wamafisdSmstun)shin Strain Gauge WO IRA LS DA TVIRTUUS LIUIEN

Felefads Strain Gauge wuUiaemIASumilo (Shear Strain) U GFLA-3-50 v

Tokyo Sokki Kenkyujo FafienAnusiunal 120 Yevia = 0:3 T Gauge Factor 2.09 +1%
Imammma 2§17 7995WUU Half Bridge vinau 45° Aoty WiaTaR) Max Shear Strain ‘wmmu

mmmmmmaaummlmuamﬂawmumuiwulwﬁﬂ Tnel¥299599n WiFi Madule 18uda
defoyaidudius il mmmiaaﬂaumLmaimammmmmauﬂsvawﬁmwmaammu

3U4.2 uamaiiahdstoyauuuliany Wi-Fi Module
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nArwn ¥ Fadulusuauniseadl

T=Fxr (4.1)
F =uN (4.2)
T
. s (4.3)
i
n= e (4.9)

Toedi  p fe dudsedviusadsavu
F @@ Friction Torque, N
T A9 Torque, N:-m
r AD STuLIINIAVLUDILUILTY, m
m e nMsrmaniinssyfumwande, ke

4.2 NISEDULMEULSIUN

Tunsiagyadulseansusadunyutuisidnlulsdasdauiiisunsiaiinntu
Welanusassudouailaannisnaassiuasnduas swasen fwduglunnseuin 2
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Computer

Strain Gauge Gathering
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Friction Coefficient in Rolling Dry Condition
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Friction Coefficient in Sliding Dry Condition
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FRICTION COEFFICIENT
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AMANUIN A
Bathtub Wear Characteristics
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Figure 3. Reliability is a measure of ongoing failure rates attributable to random component failures, batch
problems, and/or manufacturing issues. This is reflected on the flat part of the well-known “bathtub™ curve,
The ideal situation of no failures would be indicated by this part of the curve lving on the x-axis.
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