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Safety evaluation of bolt

for railway vehicle equipment use

FHAr F98e PP Ewe
Mun, Hyung-Suk Yu, Won-Hee Kim, Nam-Po
ABSTRACT

The stress of connection points between railway vehicle equipment and carbody is
considered as one of the important railway safety factor under the vehicle service
condition. If any material or equipment drop in to the rail during the service condition,
the vehicle can be lose its control as well as run off the rail.

The bolt safety evaluation method by using hand calculation is broadly used by
manufacturer 1s introduced in this paper. Two different kinds of the bolt, such as
regular bolt and the bolt aluminum extruded carbody use, are tested based on U.IC
according to equipment fixed. The effect of holder and base to bolt under the loading
condition is analyzed on this paper.
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Bolt, Hwg$3= 30.2 kegf/mm° Nut, Hui-&8= 246 kgf/mm°
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19 8 ¥4id $¥EX




24 <A B}
232 A= el "ol ¥ (Longitudinally Direction) 315384 F£79 &
E9 FxMo] ojRojHT. L wyPoez A ZFH WY (Transversely
Direction)® x}2e] 23k (Vertically Direction)d] #Z#4 & 3gxn 2 23
=X 49 2o,

241 5994 39 BX4H

52 2ES 27
shexd o TH Holder Seat Bolt Nut
2} 9] S EvF Z 4 2 2
Qo] W GEAe BE 21.1 kgf/mm*|5.17 kgf/mm” | 30.2 kgf/mm°* | 24.6 kgf/mm
$°ngft“‘§1“al’y gw BE 243 kgf/mm* {231 kgf/mm’
Irection '
2o LG 2olF 4 - ; .
éé wr ey FEAe BE 6.1 kgf/mm® |1.37 kgf/mm®|6.88 kgf/mm®*|5.87 kgf/mm*
I()’I“ran‘sve;'sely vt 2E 6.54 kgf/mm*| 7.9 kgf/mm®
irection
2} 9] dFuF . . . .
A JEAe BE 6.51 kgf/mm®|1.95 kgf/mm*|12.1 kgf/mm?®|9.95 kgf/mm®
(Verticallylgw ge 149 kgf/mm*| 9 kgf/mm®
Direction)

X 4EBE9 29d 39 £X4H
242 4R B}

Holder®} Seatt ¥¢Frvlweoli Bolt9 Seats SM45Ce A2=2 FAEH g
o 99 FIAE 4HREYAE Holderol M 3ol Zoldbgkel 3&(5¢)7F 243
W BES 7|EZEE HULH2]l kegf/mm’ 2 JEGT A 1 HE
39e W] Holder’t 7HAE ZEZE 219 kgf/mm® BoEs 24 vehdo,

Eo el HUYLHEE 302 kef/mm’E AL 18 3HLse HM
Bolt7} 7tAE 8875 50 kgf/mm® RoiE 2HA velhdo) °]9} %
2 Hol Holutgk 3F LA ¢Fvw AF<U Holderd Zx=e
o ZA JeUAIR A FEHE o8 Ao BFHI BE 91 7
838 AF Aoz A,

7o"

o fi
Tl

_667_



3. 328

B2 =RdAe EE A AFF HARE BEQ AAG dEA gitH oz AlEEE BE
A4 WlgE o2 44 TEHHEZZ RS ALt A M4 d2Fez AN
71719] FA AAHEE £&8 UFo 7 EEJ FLde dFe HAHe PEdEe 28
Hels 3 A2 Beam Element Property AF£38te 2 A A AYges o 313 A&3)
of g3t o) A 71Ee] HBHE dFRUE 71719 RFAFAH, AP FHe] A e
wel Ho 27t dE Fe) HAEEE ¢ F AW 28ln AEATFY 5ol udd
ULCAA ATHE 7171379 35247 dHgS HLdd 44 gyzzazlioz B4

sttt

7129 WA AT} vxdRe W AT Ho] $¥ 35 ZE7 Holder FENA
21.1 kgf/mm’Z YElYA SFEZE 219 kgf/mm® 2ohE A Jeluxig Zst Ae g
E A5 Sutgle B £ o) ¢FojE &AL BES gy EEo 2@AHE ¥
qRY xare] Zo) W (Longitudinally Direction) 8% 7 A &A1 ¢, x}eke] &9 o
(Transversely Direction) &% 2 &Al] °‘E“1“ % AL BE< Holderst Seate] EEA
Ao nHEE AP ALHE F B g Fo S v[Xo] 23]y BEAA &3
Z71g o] BFEY. a2y e £3AYE (Vertically Direction) 3% # -8 Aldl= Holder
9} Seato] FHE TAAIIE F¥E 9 EEXAAY &Y ZAU #FEY wEgA F3
wako] 35 H&AE A9 st Holderst Seats BE Ao £8 =719 22 AT

3
ol
2L

,,
oft

J

& 2% o
EEge A2g wdoR YEABE HEE BEY ZEE ANAYT FW4L Bohe
Ao 2ein v)2e) wEud BY REY AHE c:;am. 2y oHE WYom BES
BFEE AESE A 22 Ao 28Fog dAAHoZ AN HEEI|E olagol
U Aoz BuY. ux £ =F2 Z3E EUE FEAF EF490 nzld HE
£ BEQ AP E £22 A FE 5 UE T W) Bk AEdE AFE F3I
o AA & AHolth

4. FnEA

1. 3gst, abdge] 42, E2%

2. A8 498 Gerr & Timoshenko , &2

3. Advanced Mathematics , Arthur F. Coxford. HB]J

4. Applied Finited Element Analysis for Engineers, Frank L. Stasa, CBS Publishing



