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Residual Stress of Wheel Tread for Freight Car
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Recently, several wheel for freight car in running had experienced the wheel failure due to fatigue crack,
overheat braking and other factors. Severe heating of the wheel during tread braking was believed to be a
contributing factor of derailment. It is necessary to evaluate the residual stress in wheel tread.

In the present paper, the residual stress of wheel using x-ray diffraction system is investigated. the result

shows that the residual stress of wheel is depend on the running distance and wear rate of wheel.

1. 4 &

A gUAlss Agolde] AR Ade A = AgaRe] 4R, AE 2B
Hol| A AlztEe A7l gon Bt g 5hF 203kl &4 01 313% T At olHg AF &Y
A2y ZAxatge] 2 e AWEd, ZAE 5 & 2AAZE 7 Aok AARIAE olHF 2L
o] Qg AAAAH W] gL HFHoR 30 ooogoﬂ gslo, /}MO% Mokl ZalE AeE Qukn Rugh
vl glk, 1990 d] &=7] Hrjdlq el 5 AFY i C‘Lf& 2AAL L7 Hids] 2 gl om,
ol @A E o8] AFe] g %L F& A 5o H”@ o2 Huyiith

Az FUWIAE &9 5 FEAANA) AERELL AR waw} LA A9t A%k ols
e AEshE @ @isbae AR, AFA R GFE gol mA 97] Wil Agol et F
FA9 st} b4 Prhrh AAF ool & Aol

B o=RdAE A9 £4990 dF o) 9FAR FolA AR A 247 Pors A48
gon FHAe M2 e AE] FRSHE XA AFLIESH AaRE o] 4s)

2. AAgsEa AR @A

g AARA FFEES 2709 GARY FFeE 45 FFEH A Hrh AEAE]

FTel BArE AT BE S A Aste] oS AFS 3}7%] g sralg At FEE

78‘ ¢ g2 AR sFEe WA o BF AT 13 Uy EF gaE dEE A aad
E Ytk o] BfoE AEL FEEA g oA Aol HEE 2= w4 HY Agd AR

ﬁc}%%j 23 45 dggo] dstn 7 A ghE AFEH A E AFol dF 4EE

g JeH=E wsh 1ok

T @gxﬁi%imgiw S2ECII2eTE, HEATHTA

E-mail . sjkwon@krri.re.kr

TEL @ (031)480-5240  FAX @ (031)460-5814
o EHIE, AL

_\.Qoﬁ

d

1598



—
[Iie}

7h vk e

g 2AxE 7

3]

wiwol] AEel] =

bl FAF o AR H #

AE A=Y F

fol M2 o Aol Iy

1.
-

ooy 29 1 (a)

o gRETe 7}

ﬁa

1

ol
—

S)

e
g

T
do
¥,

o}

Szt @

a4z £

Al

&)

3. Ay

3.1 AJgH

g ez A

g AE
AEAd =

o
-

ol A= I8 2% &

o el A

5

5?4

2 Aggos 3

Tolu

=

al

oY 2 NEE As

Z1dez A 913(75mm), B 97

=
=

1599



(110mm), C 9 (135mm)A XH4& ZASA FR S FIRGom F8Y AFHFLE 00°7HF
o2 FRIIL FAHAL

3.2 ARSH &4 A &4 P

FReAL & o}% gels 3EW, AR 9% AEAAMClA 33, 22RE o18% F3
Sol gou B ATME a7 49 B K4S o18% FAFAE 88 48& 4ARYD AE
MY FRTHY FFS AFLFOE AUSWA FFHULN X4 A BEE -45°~45°2
26°A0E SH% ARE UG Aol B AR GF TARRE 27 39y FH5

Boagg Husgoh 5 1< 3F ARSH FAANY FAZHS vEkd Ao,

Lot ) = e

3= 24
4 XA Carbon steel
2H Cr
2 3 (mm) 3
HAH A (kV) 25
#HHF(mA) 0.8
=3 A 7Hsec) 60
29 4 BREH 37
4. 2Hg AREY S34%
4.1 73 FYPAe ] B &%%3194 w3
Oy b UPEfﬂ-E M gFRFore] 7Y EEE Yehd Aot AFAFEAAMY AR

8 E¥XEE g7 #3he 45°7J:742i ZA% 2% d3% BEEEE UEWHA FUunt. 23 b4
A9} 2ol %’—_%ﬂol-%u AEd] wep -270~-470 MPad] 4&5¥ £XEE Uedgior 4F A7 S
o] ZAHAY FrtEE d9o] dFHFddM A8 S BFn ot ol#st A2 4l AE
o] 4A%t ?J-%RPEC’@,O Utz A3 g8 &9 29 AE |47 mgAE o8 3AF B
HellA o] Egdd %E—:TL_ oA 71918k Aclelt 23 F o

O 6~ 82 zP o AFA(EE FHAR]) e ARTH EEXEE FH s ddo}. =&
o] AREHZ FRAR e} FASA HIFgH= B0l FFHA AR FHAYC vt AEY &
Z AR 3ol AFHE TAHD I AS L 7 Aok

E3 AFE 2UAE Aos ANE 3EEAAM 4F AR5 Z4AHD 9&E € 5 dod AE H
F&o] e dal] o HSgS & 7 At

8
>

e S
i,

]

1600



20} 20
= =
Aol & sm|
3 ]
= £
7 | & 40
& Z
4! 4D —&— (B 110mm
—o— (G 1%
_@ 1 1 1 1 1 1 1 'HD T T T T
0 &£ @ 1B W 25 ;W 35 0 D 10 20
Rulia podioninwhed (deg) Radial position in wheel{deg)
a9 5 4EHGIMY AFLH a% 6 w5 26mm 9 AFSH
R 0] 2 1]
-8~ (A7BMm -4+ .
—— (B110mm o ey
s - (Q1%mm <D ' °
—_ — 40+
= | = —— (BA7Bmm
g 0 S 0] |0 @ Homm
£ o) & o
: 39
i N
& 3 ]
& ® 5]
oo} 1
504
-0 L L L L -an T T T T
0 1) 180 20 0 ) 10 20
Fadied prtioninwhed (ceg) Radial postion invihedldez)
2% 7 Y34 28mme) AF2H 2% 8 FFA 38mme} UFEE

4.2 SHAZ) BE ZFLYe] Wt
29 0% AE dode AR BE ASALE Dsiel AEEY LA dadel 248 4
o qoE FFSHL 249 Asjolch &3
AL G4F 47l ofd 917 FFSH FEST 982 FHsA BolFn A oA o A
oA AEw whe) gol AEelH Atz EAs s
WA AR TG B R £4o] WS AFe AagoR

a9 102 BAE 9% AEG BP9 LA AEAN FFS
a9 109 ¢ APARE Fael Bd FAFe @ AF 47
&g & Qe oeld ARSHY WR AFe FARI A4 B
Ag 4 gk,

Hu

old
s
_>‘,|_|'
rrlm
i)

v
iu)
o
L o
i
td
>,
nd
=
s
s
=
2
ot
)
M

1601



—&8— (A) 95mm
700 H —O— (B) 120 mm
— 600 |
=
2
v 500 |-
5
=
w
= 400 |-
=
w
&
& 300 |
200
100 i i i 1 1 1
0 50 100 150 200 250 300
Radial position in wheel(deg.)
29 9 }AE e AFSY
—@— Service wheel(A)
-------- O------- Service wheel(B)
1000 4 ———%——— Overbraked wheel(A)
_—— Overbraked wheel(B)
800 | ——————
/’/"— ————— -
500 [ - P e '
— - - .
& a00fF wooo_7 e
= W \"V
w 200 V7
0
2
@ or
g -200 |
=
7]
@ 400 e L 0 R Lo
o Q- T Fo)
-600 | / —— _°
-800
-1000 L L L L

5. A&

o% 10

90 180 270
Radial position in wheel{deg.)

SEdE ARG HAF AR ARSE Hm

Fell A £ Fol B4 ARS Yo AREWY FFLHS ZHa A ooy g @

ds 7 A

1) &7]0l Aol &4

51
BARBT GEEF o] 1k

2) JAE AHEL Plo=z 3
FFSo0] 200600 MPaol ®Eahx gtk W AR AR ol FAlEo] Bastrhs 71
Y% AFLUo] AF BHE

SAW GEAFH FAA wer @A WAL BAY
He B4S Uehigch.
b oS 240 AT AR Ad BAT HEo] IFL HAE

Fom wHHd A S4E PP F e FPAREA FHA

1602

_Q_
=

—_—

=
T

ol rO
Ll
= od



g 2 AR APols AR 24 WARI] skl Az 2
gt Ao naAsta e 98, S ARFAT 4AHE 24 4% AR AR
B EAE o Be A9% 478 Bl 3u 240 2= /1FAE 4AT Bast Ak

[1] Del Fahbro, V., and Catot, B., 1985, "Ultrasonic Measurement of Stresses in New Wheels,"
Proceedings, 11th International Wheelset Congress, Paris, pp. 251—259.

[2] Gordon, J., and Perlman, A. B., 1998, "Estimation of Residual Stresses in Railroad Commuter
Car Wheels Following Manufacture,” Proceedings, International Mechanical Engineering
Congress and Exhibition, ASME RTD Vol. 15, pp.13 — 18,

[3] Gordon, J., Jones, J. A., and Perlman, A. B., 1998,"Evaluation of Service—Induced Residual
Stresses in Railroad Car Commuter Wheels,” Proceedings, International Mechanical Engineering
Congress and Exhibition, ASME RTD Vol. 15, pp. 25 — 32.

[4] Kristan, J., and Garcia, G., 1998, "EMAT Evaluates Railroad Wheels," Advanced Materials and
Processes, November 1998, pp. 25—27.

[5] Residual Stresses in Railroad Commuter Car Wheels, Federal Railroad Administration, RR99—-01,
APRIL 1999

[6] Anders Ekberg, Elena Kabo, 2005, Fatigue of railway wheels and rails under rolling contact
and thermal loading, wear, vol.258, pp.1288—1300

1603





