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Finite Element Analysis for Application of Torsion-free Brake Shoe
Holder Hanger for the Bogie of Railway Freight Car
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ABSTRACT

Among welded structure bogies in use for high speed freight car, a part of bogies manufactured in
1999 and 2000 have found problems that failure occurs in its end beam. In case of a freight car a
difference of weight between empty and loading conditions are worse than in case of a passenger car.
Moreover its brake system is tread brake without second suspension system. A failure of end beam is
supposed to be due to loading by brake rather than vertical loading by freight. This failure can make
brake system useless and may be a cause of derailment in the worst case.

In this study, we have proposed a simple torsion-free brake shoe holder hanger to remove torsion of
hanger bracket which is supposed to be one of causes of failure and performed finite element analyses
for making trial manufactures and its application.

S

AEE A4S BT oty FEFo UAME TE TFFEl Bl BALH Aol
Hold g EFrdoln ola g SAL gzt 453 ofF WA A #AHA otk dize 2
=xFoA A& JAE QAN QA9 A} FPY T AN IS A= JYFA
2A AA dWAZHY, A7HRA, AT, €522 TAHA AW B FY R FH F o)
@ ZeHn2 AN F2ZE #Y Jd=E dA 83T 53, 8T MY, H=2AF,
AAFYANY 5 T AY R AW £7HE s FLE FA oo U A 8F
A n&HAE EHFEUR 7HEE 1999@ 3 200030] AFAY U¥ die End beamolM TE
g gpEo] BT Yo FALHA AFE stz U A AR Bl F - F2 T
A7 23 dFzdel dostn, At s g 23 @A Qo] EuHAFTo AEHZL jle
22 AFZAE AA}L Q€ End Beams #EL AFTr15 FAET oty Hope] F 4ol
E gAY 999 2 £E Ut} ©]81¥ End beam®] &AL o}F P& WA A GRAT,

*  WFAEVEATY APNALTEY A4, HHd
= FTAEINEATY JP7AATERY Y47 Y, B

-36 -



A% Al Hanger bracketd] RAHE A5 3 Hangerol & ¥EH Tol 2 AQo2 FHH
2 g} oo B AFAME FEAAE FHIR A UtE AAE] A8 AAE A
28 shte] Beto 2 M, Bracketo® MNP HE HEYE 2447171 Y8 Holder hangerg Al
ot oh,

2. Az ZE AE

Adol BH RAAYL WG 2EAQ
Ade A7 6}21 Fan AFQo) HAYL A;v:’ a7olch 20034 647X ARABATEL F
£ 29, T Fujrt B JEMD} guue et FAT F IARAANN AFHl o

& Pda AFA FB Fo] AT e AR YEldn ¢l

1 TELRIY

, . A% 34
BHEE | AF | FF T krrs H
F A 55 40 15
2002
R 1 1 -
2003 77 14 13 1
Al 70 54 16

32Y 2 End beam 13 B7%
(Bracket 93)

2% 4 Side frame 945 2A Y
27}

1Y 3 End beam 2317
(Bracket W)

-37-



22 AZAY FEassY

AAAY AT FSE AESFT FAEH 49¢ FAA7) Aakod pRasdNe &
dadoh ANFFE A TV Y Wol LAUE FARAE J1Fo2 d9m A4 &
FzAe JIS E QUAEAZSAAZAY AATANE wet SN Uried foazdy
H§E=2a9e NISA Il Ver. 80& AH83tel H4sHin.

E 2 A4 7144 42
(29 : kg/mm?)

A A |FEF=| AFF=E | ¥ 1

S$5400 25 41

BUWATH

Y 5 Model 19| #8824
2dx A48 F4

A7 871A 4 &5 2A 71¢d End beamdl ¥lEH & $3& 2PN E AFdS5H
AFHE ASsF 2B M End beam EA%-o) 5 kgf/mm’olste] o] wsA, F, duts}
FZAAE End beamo| & o] AR &1 AXHoz FHF2H=E7} 61%-0-@14] o 3
23 ¢tAsidn & & Qo welx o] AHZ H|Fo] dAQ FFEA olgd & FEL
o] gl &g ARY 4 vk FFAojY AWM Fo] FAHFG Fujrl WS M2 5
A4 JARE FYPUM AL AAY F 7 ged, o Z AgAU g 2F
A oA QAP oez sy AF] s FoiFoz dazadd Hua Ass ¢

A H1, AR o2 AFRE AL Y+ Holder hangero] 93 End beam®| Bracketel Y
EQol AT Rog F3EY, oy 4L F¥LAHNoEZ RAE Bt AFo] AFd
Aejollq AMEA) AEFHY vlAYPo2 A /e AFFHH HEY AHE Bracketd F
Ale] 7tstn 14§ A, Bracketd] 3% FHol o 15~17 kegf/mm’e] $¥o] WAFL ¥ F
Ak v E HEYS] 4 YJoA=Z AN f4F Ao vlEY 9 End beamol] %
A e 8o #99 & 9o E F USE FFH £ & A

L k‘ 5 m — mh‘ i L ——— < E
a9 6 AFdFZANANY a9 7 FFFFEED a9 8 HEY FHEA
$HEE dFzdMe SHEX gunx

-38 -



3. &Y ¥4 72Y AEA EWAA

sta18 &3 uxte] End beam?] ST ZE9 UAE TR AT AAAIG 4A 7 E
Holder hanger?] TZZ<¢ E£422 93] Bracketd HAHE HEHE T4 + U N2
Holder hanger® A¢tstn AAME Aze Y8 fear8de s88xm 2 Hede A8 1
ot 71& Hangere & 9o AdZE & $ Us @Y ddsgd F22AM dixd dis) J4g
o2F FAYe] F&H oy HEY F4T2Y hangert 33 oz AL EF] 7t

5852 9d4& #7181 Bracketdl deHE HEAL T EE %t

mio

21¥ 9 71# Holder hanger a3 10 U5 Y E4+ 738 Holder
hanger

ARGl AEA FERY BAZL B4 FES 129 Hangerst #AE FHAYEE #7)
SHES UANAL, & $FE AL E 3 dehiich

E 3HEY FFT2Y AEA EUdAY RE3E A4

%49 A A v 3
Hanger(upper & lower) 55400

Bush Synthetic resin

Pin SM45C

71% Hangerst vlZajd] & 2%}, uE8Y §472% F0dAs AHT22ES 4 o 95
@ Rz degen M52 A% AMARE £ 49 29 11~140] dehAgich

E 4 stF3zxd 2 425

N} S ASeF Ausy o
T (kg) (kgf/mm?) =
- hanger %2 neckolA
Original holder hanger 23.23 Huee WAy
oo e 1500 Adgy TAANE FA
orsion-free holder 1823  [3tY stEHAE S neckol A
hanger 17.39) $3uA

-39 -



iewport 1 ODB: 01 3ha - work PIBIIPgl 968 ™00D.0dh

ViesPort 1 QDA: Dirama_wom Puibanger_angnal oan

2
i ipeel Beider oo 251 tew Motdee na
1 oen} Fuliuanger, A3AQUS/ETanderd €.3-1  wed 3wl 30 16:56: 003 Pulimens.

S gep: vowa, o)

LR NIRRT

1.000
frrtery vu %
T2 scats Facosr: +1.209ec08 Befarmta vari 0 " itformarion sesis rastor: 1:340es01

Frimacy Yar: 9. Mises
Befsrata Vac: U 0 focwul

29 11 A& EHAAY A4 2 19 12 HEY F57EY EHa e
A4 23

Viewport | ODB: 033 Won-PuwiNdnger bed maad.0ab Vieport 1 ODB: D:/3b3_wom Puianger, Beamocd doo [

541

5

bitidess

2
1 e Ma H Pull Bew Raldes Ma
! & ruansandacs 6351 The et 30 16148 b swemamnm

3 stes: tamd, Pus
Tnctament f

saus/needecd 4351 The A N1 K6 @

i 21390001

29 13 HIEY EF5T2¥ gAY 3" 14 ¥ EY FFETEY EUPAY
A4 A4 A A A(3HF)

AA End beam®| Bracketdl #E& Z$ A A% T4 7] A8 3144 Solid =€

53t 7tder z¥dlY Btk 7]& Holder hangers} Wlaste] ¥ of, AXHA Hejof
= Ao dx3&2 2 End beam™ hangerste] A7t 7124 vls] ¢F 5mm 77 AL
7t FRIY Aol LR F& Aoz mo=Hdoh

LN ol

i3 o dlo

o
Fﬂ

2% 15 End beamd] Y@ ¥ EY a2y 16 BlEY F572Y EddAY
4728 Uy 3EE ZUE

-40-



Holder hangerell ¢]3 Bracket®] B]E#o] End beam? T2 23 ddo)gn 94

[=]

T e AAY, 2 AR YR FEE BP0 JAntm BAd HEY F5T2Y A8

] hay
EQAAE AR AAA e HEE AAFE AFAASG. FFol oln] AAE o P
A A A HEste] AAAEE AAY dAelw, o NFAF, B AFAM ALY u|
Y F572Y AR EugA FEUAC EHs Ao 2 kA Bae AR gl
FUE AFolrt.

i)

a9 17 &Y FFTEY
AEA v gAY AAE

Faed

L #34 8, "2434 MEad AA R 433 AL, FFAErIedTd 21N, 2000. 12

2. FEY 9, "o FEA ANH JFHTAYE 2 T2A FFAYY, dxAEVEdTE B
A, 2002, 6

3. #4F, 94 BAH, PR, ASH, 2E58A4E AR F2RZE HY, FFE=F
#Aged3 =3, pp. 217~221, 2001. 5

4. BdF, F94, ZFH, A3, 1AL WA =Y NARde FERIL, d2EEY
3 FAgEed=E3, pp. 235~239, 2001. 10

-41 -



