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Tribological Cha istics of proj 1 brake disk for Tilting train
WAl ] G e o) ] Ajxess
Park, Kyung-sik Kang, Sung-woong  Cho, Jeong-whan  Lee, Hisung
ABSTRACT

Brake system is indispensible functional part to lhe transportation machines such as vailvoad cars, and
all of industrisl machines. It is mochanical cloment to stop the movement or slow fthe speed,
transtorming kinctic cnergy of motion object into thermal cncrgy through solid friction. According that
wecently the rilwad cars have become high-speed, the technique in braking domain to seeure the
overall braking effort is making rapid progress.

In particular, material devclopment and manafacturing process arc so important fo seoure friction
performanee, which is the core in braking performance of mechanical brake units. Wear of brake disk
could mainly resull in the diminishment of its life span due (o thermal cracking, so the endurtnce
against high temperature is required. On the ofher hand. in this casc, the problem is that the side wear
of pad, relative waterial is slightly inercased beeause of enlavgement of plastic defomnation. 1t is
necessary, therelore, 1o develop & disk material that will be wsed in the Tilting System mechanical
brake units

The purpose of this paper is to make o study prior to developing brake disk of Tilting Train wavelling
al 200kmh and o propose the component of brake disk, Accordingly, I will conduet sufficient
rescarches on technical documents of brake disk, that arc basic documentations, analyze an impact on
components, and further, considering braking degree of tain,  study for the basic proposal on brake
disk's component of the Wain travelling a1 200km/h, which has relatively minor influence of het stress
and maintains the friction

In this respect, 1 would like to investigate friction characteristios between disk and relative [viction
material via Test on some possible test segments, analyze and propose friction performance, temperature
fmpact and so forth coming from the contact with pad, relative material to demonstrate the friction

characteristics.
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sk Material Fad Material Maker
Srock (krn/h)
Aol 150 Gray Casting Resi . F3A
= esin mat.
= (GC: HF3)
MCHM Castin
1 24 2E00100) NEM ﬁ%)g Cu sintered mat. | FRIEE
KTK 300 Forged Steel Cu sint t WABCS
I 3 Fe: @) 4 sintered mat.
ETR o6 Steel Casting c . d Poli
H 3] ©C: a7 4 sintersd mat. cli
G 350 Steel Casting a tered ' Poli
- 4 sintersd mat. oli
= (SC: 27 ’
TTE 200 Cu sintered mat.
#oMzba el A ZiAN M52 100km/h olskelA R e FA
2.4 AE A2z HFA= A o8
A A c Si Win I 5 g I Cr o v
300
GC . 220 | 058 | 0581 | 0062
~3.88
FCCW 375 | 280 | 026 | 0038 | 0007 10028
880 1.10 o0& 1.2 0.8 0.3
NCM =016 | =012{ - -
~370 | ~1LE80 | ~1.0 ~20 | ~08 | ~0b
0.24 0.4 0.5 1.3 0.6 0.20
Fs 20025200261 - <040
~0.30 | ~07 ~)9 ~1.8 ~02 | ~D.40
) 027 | 055 | 4B 1.0 0.4 0.2
sC 20025 20085 - =0.25
~3.33 | ~0.75 | ~0.88 ~1.5 ~06 | ~0.30
3.25 2.0 0.5 0.45 0.4
GCh D2 | 0.1 0.2] -
-8B | 28 | ~0.7 -(LE5 | ~0.65
2.6 a3 Lo AEE dEELSE |9
- CE2) A YA, firtRAY, T2 22 4%s T dic 2 FaFel 3%
ot HAEE BEESE FEI HEY F 30 WE 43 A= oo B £ o 2
el 4%E Wom Wadg, H”]-E"é P Eozict
- SHfag@EEe] e 23 MY O FEAE s BEo] dov) § 5o
2%uiRtolA s A7 #E 2Rt Ha, gaEe] 3.5%E A8 YA dady g8 F

#HE Ty =g HT B T

k.



M b g e gdbal o BaE A AgFEn ARe FRE s,
arE el Mn® R B93-S 9o

PRI 94, 14, 2445 M2 F89 AaHAx fa7 Wi 2 3%
0.08%=18r2 A $steer st}

MiCW Ey BaE 8495 AAE, DR gl4del A ferrited 49T Crob si8o] 2o
#EE FAFR, FEAE WY £ AHeaEe 394 E HFAAT.

MolERIBR): F FAEFS FoMFE BHa=2 Hrisn, 9A% § Lednst melel®

£ e
- .

ViEFEED: Fell Fobsked R BALA AFE AATeE G g9 Aks jld S
FAMNE. B FA 13 FEAM w8 VEFl A& 8% F40 Aot A2

530

#HAE HMNFIER 2S 0.01-0.1%A HdErect Fol
# A2 0 AMS specialiv Handbook, 1996

26 mi2n AAH F1AH E4
b Sl S v To s
Hea e i;ﬁjﬁ% FEEE (caﬁz?@i 0 %(qu)g e
HT3(GO 20~25 180~240 0.112
Aus-GC 35~40 | 300~330 0.112
CVEDFLRECCY) | 30~40+%1) | 180250 0.100
NCMF 3 25~380 | 210280 0.110 40+3) | 0.98+3)
H7HFS) 106-125 | 881-390 0.124 <5483 | 0.29+3)
T7ZHEC) 105~125 | 331~390 0.124 =53}
W OGCD(RAEGET AL il 2.3%C, 258, 0.8%Mnr 22 343110 2 =40~ T0ket/

o, 2% 150-270HB B& FHEREZF Pl (Felvt #5F g 40-50% #-&) Thermal
crack® 3 W&o AHE oAr LAHRE F ASE R A

1Dk 2

B .
29 TTEA #HE ZFo3F t23 4AHe weE v pll S48 1

s ol gk24d el E 24 W Ed # o 2+ (%)

8 52(GC) O A o © =0

CVEATFHEFECCV) @) N a O 60

Aus—GC ) O O Cr 70

NCMT 2 (@) (o] O (o] 30

2 PS) o @ & O -

FAEC @) & © O 100




L = A" W 21 Ek
-HAEE & fEHEA
Aage 2 gy | o0
2) GC
- A1 A 3
LAB. TEST -4% ool R A MU E Screen Test #3
- AE AE

FULL SCALE TEST

-NBED 43 % AEEN

2.9 A

-Lab-Scale Dynamometer A}<F

Disgk Stzel 3 11)»H¢
epg AR 2O ebE A ARE PRERE 11200
B Fer "‘ECﬂEﬁﬁ)' 100-8000RPM (4% 4500rpmelst
LG — 500 kst
%*3- 71%3&"3 0.40kgm'/# tH¥43 1.25ke

Brake EX: 2bkef~m (Max 3bkgf-m)

AE7 750 DCREY, 5073500 BER B4,
Wz FA %S 7AW 11w/ min)
AEy: gkRE gd3MagE, AEIMNE,

A R
12 a3 Hasndg ds) 453 78, 2| dAx3%d # 5.2
STOPAMZr A 9 H@ds B Mz 7| 5. Casel| GC(HFH) 43 AE A
Hagst ize =g A&7 V& Case2| GC(HF3) AEGE
E’ﬁ, FORCES HE7 = (g =F) Casea NCM=2 223 2
R =3 % Cased | NCMEH AEWC

NBE aI/REY 2F

5. B8

FEAYS Dafe] 4 AFYE TY YH 849 AFDLIY HEAe]] Ea}o]ﬂ:czz; i
& B A% =laz APE OS] FO Rl ASE5E 4R ¥tk B ARERS 39
HZE ©123 NEE A% 2% 253 AY D NCMFEBA o239 PHAES 3 iiﬁ“ﬁﬁﬁ- e
o) £E 4l B HGA oIRE WS Aol AWTIOILIRNY B REYCE B Sk Po
2 AYSe ABE Foo] tlazd BE R G, GFY Bol AHEHE 4 NEFerd, o2
39} e HrHgl AESA GE BaolB Ry E4g HRYRRA fio,
200km/h3 ggaRd] H5E 5 dE GAZ AL HE LEH], BT N Bla ARLT o

A& B2z ARE 4T §8E £ ok



Fard

. QR of KTRI, Vol.20, NO.4, 198%

. FCCV ! CV{Compact Vermicular)® 8t 2 Graghite Casting iron
JIS 12209-2C~1BARIT(I 4l RFE o3 Beelm)

G7 AMEA A g 3ad e FAE A, 1999 Fmrise -t
AMSE 638b

EHFIEE 90-4009(AE AT FHEAF A
Aradign AFAEASGTE 2lSARY, 2004

G7 AEA Y A S GAE A, 1099 Ferisd T
CAPER 478, 1993

10, BRAFY A%ds Fod F% 97, 199612 RIS T

—

© W N oo G



