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A study on the development of a Fe-based organic brake lining with sponge structure
for rolling stock of 150km/h train
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This study is to develop a Fe-based disc brake lining with sponge structure for rolling
stock of 150km/h train and to concept design with 3 groove type for brake disc reducing hot
hair-crack and certainly friction coefficient. The developing brake lining would be to

presumption of saving 300 million won during one year
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2. Bola Zoldo AJHA

21 39 #A 3 % vt@EY Y AR

=29 gAY 2oz @A FW FFL UICTHA(Union Internationale des Chemins
de Fer, UIC code 541-3, 4th edition, 93.7.1)0] 31on, F8 EHo= go]de] snlawizoe] 200
al(ZW AMRER Fd)9 A FH7F 91, AEHd 25 140 km/h(Z W AHg2a vlk) 2
200 km/h ¥ £%F, AEU239 A7) ¢640x110 mm, ¢590X%110 mm F =F, {7 z2AL
Az 714898 AESn Uk dELS A% AFviAAG H§ FHAozr FAHAEA
JIS (Japanese Industrial Standard, E 4309, 953)7}t ¢it}. SuUs AZFETARLE 49 i
asyelz glo)Y(KRS 2242-2427, 95. 1. 24 AA)I} AY vlzz Bgelza o] Y(KRS
242-2427, 9. 4. 1 AAR)ol o, AYPL AL AYAALPPAAEF)Z TR 3

22 BASF 2o)de 53 R A34A

g Yojdd EAR AEYN € U AFdeld HA S vTENY A /1EEL Fig 1
3} o] 150km/h £=tjHelA 024~027 BAE vtAAFEA Au@AH ol LxEAAE ¥
AP3E Ao YR,

et 53] AFeelde dBARF ALL Table 1 3t on, ol& 7|02 AEYFE, A
Y, FAEAGE AN g 2.

O wdAsA

_ v _4.17V*  _ | 168.3
S= 36!t TE o TTass ™
W 1

S ERAZAN AR F AR AlFgEd o GAAAEAY 1000m olWE FFE)
A8t FoolBASsE 035110%2 e Aol EFdiy, UintEA, vlade g2 nadd 7
xS AREAHRER, dE2FE 55~T5ke/m, 71 FE& 11~12%, DX 3.10~325(g/cc), AE
HRs 40~50 ¢} WS AAGZE sden, 53] np2FE KRS 259 50~90x10304 40
10°%0]8t2 st

Table 1. Specification of Rolling Stock

0.4 - )
So - :
£ ;: e — Items Spec. Items Spec.
3 025 == -~ Empty39
é 02 ! W(wn) Load 43 77(%) 90
B 015 -
< i T(ratio) 4ip 0.35+10%
£ 01 ~Swsi1ar I:
E 005 |eoon BC d(cm) 254t (sec) 1.81
T & % w w BC NGH), 4(Re(kg/Ton) 9.82
infial braking seeeckhm/hl BC plkg/cr) 3.87}r(ke/c), 0.34
Fig. 1 Friction Cofficient of Old type DISC d 48.2[rw(cn), 76~86
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3. Zolnde] A 2 HE dolvur dY

31949 2 948 s (Transient)

258 ML A3le] A olAde 93 2lolde] ARG #He dag FASYe £ &
MNAng FHe €89 H4 g dAgd 89 40 ASE FEM Z2a9& NISAIR 3
Aedi, sjAol] Ap-ge golde] BRAE Table 2 & 24

71& 2dd E(groove)o) 271 BAAT o] 349 B4e Edgayed, AAzxAL Y2y
B8 (=002 A2, heat flux = #olyd vlad, convection 2712288 wloljgde] &dn & &
A, AFLHE 2208 vtEEd GREg R ALy

Table 2. Property of Brake Lining

243 - A8 FugR
PEA L BRA (or 2| BEA
WA R hkg/m®) (30x%10° | 2.1x1073.0x10°{1.93% 10"
X ghgpu) 0.25 0.30 0.2 0.30
3 % (hg/m”) 3100 | 7800 | 2250 7800
AEBRAR(XI0™)] 48 11.0 490 99
FAEASWmMK) | 1003 | 174 75 174
¥ g ()/kgK) 600 460 1200 460
B2 Ehe/mm?) | 70 22.4 6.9 279

1D 249 S

giold el @GN 150kmvhol A AFAIZE 4029 B¢l sty Aeste] wE AL
AAEte} Fig. 2, 35 2ol Aoz Fo] 278 H$ 173TC, Fol 3709 24 149CEM &0 3
AY Bl npEd 571 24T FE @A et § A 4E98 2x Jd8S ¢ F stk

Fig. 4. 6& @olde] F89 sidd=tzy 2227 A (back plate)st A HPFHAIA &
Hol 71 2 ALE vend o R¥o] M A%y Aoz e

2) €39 3y

259 23} E Fig 6, 75 0] w12 o] 2744 2§ von mises H}-§Ho] 598 ke/md,
Fol MY H%E 553 ke/mi o] 83 nt@F o] 3MY AHUt 2789 wmEe 2 @R
€8 2d8 ebdn HdgHe] e REL vhEYE 44 2AHH, o nRHR
o FEFAEI 70 ke/mi 2A HAHA &AL FHLEEH ohdolmz AF oz Bud
.

te

He W
5’F¥’¢ 1

IR N30 2

- B

T2

Fig. 2 Groove Zea(150kmv/h, t=40s) Fig. 3. Groove 3ea(150km/h, 1=40s)
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Fig. 4. Stress of Groove 2ea Fig. . Stress of Groove 3ea
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Fig. 6. Thermal Stress of Groove 2ea Fig. 7. Thermal Stress of Groove 3ea

32 4% dojux 49y d3

4d £3L 4E =2d¥ola gejd g vt FZFE AW 90% 149 Avrkbedding) £ A @
deov, 4dFAe A3 L Photo 17 2ot

AYe] HdAE 128 AFHL2AFAAE Ao, AFAFE 16t X 2 AFI2=a
MY 272X 60T o3t ANg&E B B4 35 65 %, 125, 150 km/h 28 20stop 4 33 &
@3} B A. Fig. 8, 9= AA /MEFY 4¥2FHo)H, MEFW & bdA Fo] 270U 7]
EYdeoz AFAQen, vhAY S=5RL FaHP o, FEuRASLIE 150km/hol A FzE
FPAE Hojuhe Aoz vehyt

MEF 2% = opRY Fol A FF22 dazd 2xd wg gojde 28 oF 10C A
T dFe Zleg B2 FdALR gaad @93 FaAde AeE AR R, 035
+10%9 FE& FAHAH.

Photo 1. Full scale Brake Dynamometer
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. .. . .. Fig. 9 Temperature of New Linin
Fig. 8 Friction Coefficient of New Lining g Der: g

4. AZANFE @ LA TA BE B4

41 43 A ¥

AANEE ArkEE A2 39780 dABE AGEF J)1EFE 7 824 Az udF A7)
et vlE RS 45399, Photo 2 © AP ES AAT Fdold

AA NPFoR 289 Z2A AANYE 4AFRA M, Table 3 £ Fig. 10 & F37)zbd oy
golde) FARA ntRHE ZAY ARt

2-1% AMEFL UntRdo} Ao vjeadn waEd wgd o 16w virr}t wEn u§
F71e 24709 AER &Y, o, AFdaay v ®3& FsaAo

ARE 2-2¢ £ o Y olde AgSEc] dEHol AVERS WEHHI, AET2A v}
FRE vfs AR A viFFEHE FAS FoA dame] Edd 2] e L=
Lheb st

MEFS HEW ntRFEVE Yetn gou gelux AFAPdst FaehaAsst 024~
026 <} WA o] AvtAALE HHFn Qo Fi AFHz2e] Fe FaAdo] A
of mtAde] GiFo] T Aoz FNHAU.

Photo 2. Test of New Lining
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Table 3. Wear Result of New Lining on the car . j\‘“\\\w\d ]
Times Wear | Life 5 ’“1 T
1st | 2nd | 3rd d
Thick. Stpendyer (mm) { (months) avs ‘;’“‘ .
g B
Proto- 2"
No|Lining| 351 [85( 174|170 24 | 1 E.1 =Thewwe ]
—e— 0Old Type
21 O~ |a551935 85| 680 | 63 |0 e ]
LmlI]g v . N ! a ° , , . , . ; , . . .
[J 5 10 1% 20 25 30 kLY 40 45 50 55
No New- 2nd-26 A2 2 (days)
-“ 135.1(31.9(295! 560 7.0
2-2|Lining 3rd-47

Fig. 10 Wear rate of lining in field test

42 A& g% BAA

JNEFEQ AFeto)de) AHEFHe) 9 3 FU)E= JF 3~50449, BEola darae ud
F7IE BT 3~4422 ZAHC dE U "232 diiEY 3 vEIzEG ot@yd dFE
of 9% RARA 1996~199739 235 Avl&3 A3} 171F (3T 2], 83)9 1,368% % 661 &
A H S %i‘%i A FFuFL 241%7F TAMHR vt 3, 929 24 & 2~3d
Alolo] wzo] Ba, HFFEA 3~4d olue] IAEHE Bl g & 70%0] 2= Roe= AP
D}Eﬁ‘—%‘ola}ﬂ Q F AE 5~6dd = A vidsn e Aoz EAXHR vk Table 4 £ 3
T ATY2aYg AE7IZHE ZPES FAR 2ol

vAvl 2 A AE Helola taa/eloldd M 99T FRF A= 1546F o2 F
=2 Sﬁﬁ DRFINE 7IEF 35709, AMEE 5T, A28 F L 60%2 3 28FdM AR F
< 9 21,0002 dAHR oy SAAHA LBFFE T400R2 FAH}Y A& Addile
oF 1%‘ 5Antglo g EMEQT)

A2z AHgsPAZgd dstg 983 J|Foes BW of 288%9 ALSFTo] dAsEg
ol AYTFYH 1999 AR o2 e, vlaARe FRYvE o 25949 dirEzde] F
AT FART AHuLL nFd of 3999 JAE] 5 Y Aoz BAHY.

Table 5. purchase rates of disc/lini ear
Table 4. Change rate of 3hole Brake Disk able 5. purchase rates of disc/lining per y

’ ’ ‘99 Cost
Disk | 2~3 |3~4|4~5! A Brake Type 9 | "9 | Ave |(1.000won)
is ~ ~4 |4~
140mm, N
Type | years |years years| total Remark 1%9hole’| 990| 740| 645
Brake |110mm,
Nomm\ o6 | 751 | 412 [1368] ‘953~ 973 Dise 111%h01e = L T e
’ 3~ 913, mm,
’ 3hole Seoul Shop :‘;}I'l()le 500 230 365
2years, 171cars eW 117 000| 21,000 | 19,000
% | 150 | 549|301 100 | Semaeulho-car | | Broke | Tybe 532,500
g | e | 3500] 4000| 3750
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Table 6 cost reduction of changing brake lining

\&gms Price Change| No. to | Cost to
Rate | buy buy Remarks

Type (won) (%) | (sets) [(1,000won)
old-type |20,900| 60

Cost of
reformat. 23,038 | 504,532 |.
~type 23,400 40 95 year
Fe 122,500| 100 | 15,627 | 351,608 | Predic.
cost
~redused 152924| 152,924

3.2 8

AR e FAsste FENFAFE 035210% BHAAA SBHA FAL FA}BA, vi®
% 35~65 x10 mm W2 ST 58 9H 9L Hasso] TAVEEQD) ALsATh

g 23 vhEEd S 204 34 Bt 0CAE vFLEE FFE 534U e,
von mises Hdl-§Zo] 374U FF 553 kg/mt S.2A Thold ] wiEAA FE FEZ = 384
ojyelnR dgdd 9% F23 VAL LY FHYEY £ WA 3R de Aol F
HYPpoz AL

ANBAFAN ALEFT vtEE Fo) A HHozA &) o 6/1Y o]z FHm,
v Ee] FIvekEAS 022~026 2o vi¢ FFHA 035210% 9 vtAEAo] fFA S, whF
B Gt A8t FEr S T FEAY FToHEASF] MAEISK olHE MR
A AFE Astg BAL F U

ALES AA GoldL |7k oF 3999 o4t Aol 7HEd Aoz EMHIUT

%]
BT AEY 9 TR 47N Ade2 SqgRen dARAA FA=AL,
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