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A Study on the Change of Mechanical Properties due to the Temperature Effect
for the Braking Disc

Jae-Hoon Kim, Kyung-Jin Choi, Chan-Woo Lee (Korea Railroad Research Institute)

ABSTRACT

This study investigdtes the change of the temperature and mechanical properties of the braking disk for the
railway vehicle. The average temperature is measured about 100°C and the maximum temperature is measured over
200C by non-contact sensor from Seoul to Chun-an. In the 20°C-3007C, the 0.2% offset yield strengths of the disk
(GC25-30 material) are a little down to the reference value, but the linear relation of tensile test result is not find
from the linear change of temperature. However, Jic values have the inverse proportion to the temperature, and the
Jic value at 200°C decrease 30.55% from the Jic. value of the room temperature. This result means that the crack
length on the braking disk is rapidly increase at 200C.
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Fig. | The tensile test specimen

Fig. 2 The Jjc test CT specimgn
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Fig. 3 The tensile test specimen (front)

Fig. 4 The tensile test specimen (side)
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Fig. 5 The temperature profile on the disc surface (Seoul-> Fig. 6 The temperature profile on the disc surface (Chun-an->

Chun-an) Seoul)
Table 1. The change of temperature on t!xe disc. Table 2. The change of temperature on the. disc.
Before After Before After
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# Speed Speed Braking Braking # Speed Speed Braking Braking
pee: pee
( ) (Keh) Temp (C) | Temp (C) (Keh) (Km/h) Temp (T) | Temp (C)
1 135 110 325 367 1 140 110 94.0 146.9
2 130 80 4838 796 | Fmergency
’ ' Braking 2 130 100 98.8 195.2
3 130 110 66.8 103.7
4 130 io 11022 140.6 E';e'f,ency v 13 1o 133 193.9
raking
5 130 90 102.8 164.5 4 135 90- 103.6 2225 E:e;i_ency
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6 135 110 100.1 1842
5 135 10 104.9 1758
7 135 100 87.1 1929
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Table 3. The ave. and max. temperature on the disc.

Ave. Temp (C) Max. Temp (C)

Seoul-> Chun an 92.60 194.7

Chun an -> Seoul 104.46 2225

Table 4. The tensile test due to the temperature change

Temp. (C) om0 | 200 | 300
emp.
P (20)
Yield strength
230.9 2226 2101 1912
(MPa)
per room temp. 36% | -9.0% | -172%
Ultimate st th
rmate SWEngM | 3055 | 2889 | 2676 | 2877
(MPa)
per room temp. 54% | -124% | -5.8%
Table 5. The Jic due to the temperature change
Temp. (C) | room(20) 100 200 300
Jic [k¥/m?] 4.19 3.77 2.91 2.79
per room temp. -10.02 % | -3055 % | -33.41 %

tjzFe] gyl rAg dviAe ¥z @
At & AE vzaae dodxst Eabeiel] of
27) A7 E vhEe o8] AT AT A
Z2o] Hof fxa U 2&7 A&HeR
Fatit Golvixzl 239 olFole TG
st FYE ExolM AFo] o]FHE W=
MErl~a w9 257t FAEA Fests AL
2 pogng £33 ¥apEcAs x23E doy
A FRo= w2 YEdol A 2=l
|20l olelgt 2% Ay s7to] WHEH
gt AFdazars 4 Hz29 JFS
WA Be Aoz pgdrt

Fig. 59 Z°] ¢ Z5g uwgo= Aol A
AeE AE A3 E 100C ~ 150C R4 E
Uz 7t TsAtEe]l Egsts o2 wumw,
o]21g AL Flolo] ZAHE Fig. 6 & Table 29
AR Ne&-H AWH Frel AHE FaAHME
Agoigd of Tk Age AE
A g7 AgHE E2A 27 xﬂ
57t F2THA B2 E ) ks (20
22 A% AP Ahe Z#A £l uhoﬂ oF

100C AElolAl Aol Alzsc. aeiA ol

I

!
e

J

[o3
el

]/‘\Z—\ oz

B
L

401

300 -

250

g. 200 E : ;
@ i i ! !
f:’ 150 : of - b : H - R
(7] !
: i ; o —AwT =room temp.
100{‘:/ - l ! —‘-T;‘100
s If; ; . iT=200 .
y | [ ;T 300
0.060 0.005 0.010 0. 015 0.020 0.025
Strain

Fig. 7 The temperature profile on the disc surface
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Fig. 8 The temperature profile on the disc surface
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