Y a a d a 4 = Yy A v 1 a %
VD INNHUNUD ﬂﬁ’JLﬂ51314?1’313“@18%']8"1]@%1E]Lﬂi@ﬂ@]ﬂﬂWuﬂﬂhluﬁ

d' A 1
NURUBDAULULNNS

Y A A aa o 4
AIEY WeaNlia Anum
Sy Anssuenaasuiiuga (Inssuniona)
g1siNfSnmn A3. NFEUA 319603
U )
UNANED
a o dyd [ s A a Jd v = a
NuITENNTaglszasAmenzRanyusMI@enIsuazl ST UaUNgYDINIg
=) Y A @ 1 a 4 = 1 (Y A [ ) Aa
@omevodoniesanniuan luaveuniowutmg Tasaam@enanbuzaudenieni

~ ~ ° =< 9 wa o a9 Yo
ANNdgIngauinsanel Taslensnageuauiianianavesdaginlyiinge asiade
A a d o
Auantanunil as19aouTATIA5193001A UATIZHANHUZVOITOIUANS1IAIENA0I
Ja 1 I
yansseinyuazRounaazndoganssAioanasounUdeInsIa waz lainszinnu
o Jd a S A { a
U Tagnssiansdoszdeuds i Tuded-wud meuSeuieuanudugegaininanislude
o o s ¥ @ 1 v W
AUHAIINMIAIUIUAINNGETNamMaasMsdudaLazNTa SIWAUANYUZYINSITET 1Y
a Ay Y = Y 3 1Y o 1 I FY 4
939 waf lannmsAnyaasiiiundeinnn lavz lungumanndwaumsvouihunais
A < < ~
AIWIATFIU ASTM 10T@ AISI 4140 BAIANULTL 280 HV ANIWUTITIAY 642 MPa 1ozl

9 3 » ] a @ 9 1A Y Aa
Iﬂi\iﬁi’lﬂlﬂu Temper Bainite N1TWINTUIANHUSIDYITIINUIUNAIINNITAINKNI WANIT

o =

Y
AUIVAINNY BN TUAFV09 Hertzlas IFauiiadisdununanudunagegamayy

a [

Aduie e lUAANA AT UTIAMIULASAANAINUTUTIANIUTAUNIAD 494 MPa LAY

o w A o 9 o o Y ~ as J a 'Ry =
691.5 MPa #a1ua1aU l,ll’E]‘Ll1%6Mﬁ1ﬂﬂ1ﬂ1‘iﬂ1ﬁ’ﬂ\1ﬂ’)8‘i$m‘EJ“]J’J‘ﬁU],V\IU]JUGIL’E]ﬁHJuGWNﬂim

Y v
MstavwuDaeslauaz A nunaNuAUnagIganaIunAIduda n3dl liAanan
UTUTIANMIULALAANANAUTUTFEAMIUTAUNIND 531 MPa LA 691.5 MPa AUAIAL &4
Tiwaaeandesnumsmuimaungy] vaziiothwan ldnnsansiunuiasinanisdidn
Y1 Y A o =2 =t Y 8 an A 9 Y
aunson ldndeminndnuliongmsldau 0.451x10° sou Tmsgasigmsldauvesdo
o ) ¥ A A o o Y Aa &2 oy ad A g a y ¥ A
150 1A TagmImuIanan1saInal #4114 lagnssuATMuANULAIAIVBIaD Nl

1 < A { °
ﬂ”lﬂ]”l?JLL“]NN]ﬁl‘ﬂll"lgﬁ?Jﬁ]”Iﬂﬂ"liﬂ”ll!me@]”lﬂJ‘Vlf]Hf]ﬁ@ 380 HB



Thesis Title Failure Analysis of Wheels of Lignite Reclaimers

at Mae Moh Mine
Author Mr. Sombat Siriphan
Degree Master of Engineering (Mechanical Engineering)
Advisor Dr. Wetchayan Rangsri
Abstract

The purpose of research is to analyze the characteristics of fracture and evaluate the
cause of the damage of Reclaimer’s wheels at Mae Moh Mine. The most frequent type of fracture
was selected to study by performing the mechanical property testing of the wheel material such as
the chemical composition, microstructure analysis, crack analysis with Reflection Electron
Microscope (REM) and Scanning Electron Microscope (SEM). The stress analysis within wheels
was performed by finite elements simulation. The results from the simulation were validated with
those of the analytical calculation using Hert’z contact mechanics and surface fatigue theory. The
experimentals show that the wheels were made from medium carbon low alloy steel (AISI 4140)
with temper bainite microstructure, 280 HV hardness and 642 MPa ultimate tensile strength. The
most frequent type of fracture found was fissure failure caused by surface fatigue. The result of
the calculation using of Hertz’s contact theory with the properties from the experimentals show
that the maximum compressive stress that occurred at contact point of the wheel and rail without
and with friction were: 494 MPa and 691 MPa, respectively. The finite elements simulation in
both cases of two dimension and three dimension show that the maximum compressive stress
with and without friction located at the contact surface and were: 531 MPa and with 691 MPa,
respectively. These results conformed to those of the with surface fatigue of rounds The wheel’s

life can be extended by increasing the surface fatigue endurance limit that has to increase



hardness of wheel surface. The versatile process for increasing surface hardness is heat treatment

process. The suitable surface hardness from theory calculation is 380 HB.



