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A Study of the Change of Temperature on Brake Disk Surface during the

Service and The Fatigue Characteristic of disk material due to Temperature

AR Er T Fw L
Kim, J. H. Goo, B. C. Suk, C. S.
ABSTRACT

This study investigates the change of the temperature and fatigue property of the braking disk (GC25-30
material) for the railway vehicle. The average temperature is measured about 100C and the maximum
temperature is measured over 200C by non-contact sensor from Seoul to Chun-an. In the 20°C-300C. The
Fatigue tests did for new and used disk specimens. The fatigue test results of new disk specimens were
similar due to the temperature change. But the compare of specimens between new disk and old disk, The
fatigue life of old disk specimens was smaller than new disk specimens about 10%.

1. A &

ol 5o AAelE SHdA At &£ el ek dAlo] sobAa glom, ol ¥
Fofo] aFoMe] HrATe b BAstE Ale Ao aAes R kA #qRE 97 ek
S7hetal glnh o3 E97] SHolM HEAEe] nEH3, uEst FAo] mEA AEAATHS G
7FEEE el Al e VIES WEAZIH 2okt sk Aot 53] Alee b AHAs=
2% a4z As A&FI AegA e AL dRrlE 2 Gl e Fastt sk A
Eage) AsdA T AE vsds dd, A A7, V18 T ofF A & 23
ofofel= HEFOE AEA "] whEHA mAhwde] WSk Fom Qldl Als Alx"e]
dSolu Azbek Apal A JheAde] AlE ol uh AAR dEATk] $dE o Ale viads A
I AlsE wbEsky ol wmpd] ofste] do] TAHG ol WAE A= <l =Tl wE
Hzz AQde] Wstet 459 FHFTom 3 gRdEAfo]l BAste] vaa gue wd Al A
dFe FA vk webd 2 A BA S Ale vaae] AFAdS Frehy] e A dA F
g B AlEA EAss =gt i Hag A} ol & wiE e R 2R 2k 23] AlE o
23 A NS Frkehs A7 @ Eo ok k. AT Sl ofA ol 7 At winlg A

B ATE A% AFE AFFAY A5FHE A AT AR A FYLA T AR
AYE B A FA % ABA BAE AF Ux3 gHe] 2R wWEHE S4su BAstgon,
of EWs A ARE Mo AFULA A B Lxd WE APL Fdste] LEus
He sdle] Meswe Bred, A% tade] LEvsd hE ARSAS B8 A%F taiel
AEAg el @ 7xE sdsaz s

¢ FTAET)EA T
E-mail :lapin95@krri.re.kr

TEL : (031)460-5248 FAX : (031)460-5279
B AR EAT Y

= R

792



2. As R N3

2.1 A=

AlPdE GC 25 7 30 = AASAFTE AAC]lF F21)9 12% (hole) 4 Als H2AE AHEsHS3
o IFAIE R g2 AlFS #fske] Fig. 13 ol AES 5U3 Als taaolA
7hasto] Apgsteith olu AA| AlEAl AlFH A e WS AL ste] Fig
o] AFgFgFor AAS AF st 7heaadnt.

2 AlPHL ASTM E466(Standard Practice for Conduction Constant Amplitude Axial Fatigue
Tests of Metallic Meterials)® ASTM E468(Standard Practice for Presentation of Constant Amplitude
Fatigue Tests Result for Metallic Materials)®] ¥ 2 A|FHA Ao F3le] 2 AFHE A=A}

= =2

23 Zol AlE Ha

100

30 40 30

@10
@20

7\

Fig. 2 Sampling position of test specimens

M20

?\A?ﬁ

Fig. 1 Configuration of a fatigue test specimen

2.2 Ng4y
2.2.1 ¥ ZAE wH

92 AHE ASTM E4663 ASTM E468°] wel 9= AlgS w3ttt t2=a Ao diste] 4
<2 300 Coﬂﬁ 2 AYS Tt AAHeR B P A AlsH=A7F s Fol

VY HEg e A

cycle o]l Al mt

o gt 3

S 7robate] 2@H] R=-1, A& &% 10HzZ 3to] Al8S Sastgdon 2 x 10°
© Aol WA whA SFe WEHAA AP sk

222 Al T3 exWs 54 U

AA FHA Bt AT v xWe 2EWsE
AektEs EAE ol gt U Ae
4 MRS s =4 = "= 2lelH(Raytek Corp)Abe] BIHF2 A
Thermalert MIDE ©] &3} Fig. 3 4 oF o] Aut&s FAke] dixte MAA|ste] 2T 434
U3 THS 2705t AA7to R = =As19t} A ata) A AL AEr AT
Zvs Slskel FAk § 2023t 4

£ s3] e AR Ag
3 BA% o 29 (34, e AT 23

=

> RS
o o
I B

N
of off X f x

YY)

S

I

0

793



Fig. 3 The non-detective sensor on the disk(front) Fig. 4 The non—detective sensor on the disk(side)
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Fig. 5 The temperature profile on the disc surface
(Seoul-> Chun-an)

Table 1. The change of temperature on the disc.
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Fig. 6 The temperature profile on the disc surface
(Chun—an-> Seoul)

Table 2. The change of temperature on the disc.
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Braking Braking
232 2 vEAY Ax
AA Astxaas As Al vpEde o8] 12 A FolA Hu o] u WAt d&H| st
Ast2ds 45EHS WA vt vbdoel] W2k Fole R[S oJste] AG&HS 2A "o
ojA 8 Alst Ay 2o RHREE o5 QIS H o R Qlste] FEE WA Hrt. wbA o
@ 717 HEE ABTAaE dv2e] of JPoR t]aas vpave dv Fdo] WARIE 3
v, ols d¥E H#ES FFY kA Azt dFE v A "ok E AFelA s HEA Als
Ao AeddE ST A7 do® fadd g yE AP FH5. o] W & AFeA =
el Al D& dat FHA| AlE taa SRSt SAAHRE MEoRE Aw tiaa Ao figh 32 A
Fo] 2rxxe ZAs3th Table 33 #Zo] AAAFAA FSAH A vl FW9 Hu2ee o
200C o™, F== oF 100C= SAHAG wheps A2AY 25Es F23 o589 71& &
£ a#3te] 300CE A¥ 225 A5t

795



1000
L ]
e ®

= 100 i -,:_! »
= L &
. v
b
[
n

10 |-
E “F
E
)
o
=

1L

@ New: Room Temperature
3 Mew: 30070
1 L 'l 1
100 1000 10000 100000 1000000 1ET

Fatigue Life, Cycle

Fig. 7 The S-N curve of brake disk material at room
temperature and 300C
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