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Stress Analysis of Bogie frame adopting rectangular tube shaped transom
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ABSTRACT

Generally, bogie frame for EMU consists of side frame, crossbeam and transom. Among the main frame
structure which has been produced in our .oompany, crossbeam and transom have been made of circular shaped
tube. In this case, welding process between circular crossbeam and circular transom is complicated and takes
much time. To improve this problem, new rectangular tube shaped transom is adopted.

In this paper, the processes and results of finite element analysis are described, which was carried out to
evaluate the strength of new bogie frame according to UIC, JIS, KS code. FEA results show that the new bogie
frame-has sufficient static and fatigue strength. Comparing the FEA results with load test results should follow
and further study for evaluating the fatigue strength will be pursued in future.
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At AFAE gAzAe ZJ8AHQA FRE YFY Aol Z UG Alo]= ZHPL
goz AAHE FAe a2y, a2 F=z2YWE XY 93 55 £ vED §
%€ AASE EVM(transom) 22 o] FolF k. a1 F A229 L ERNY @A I3
& 99 dolz2A 2223 EAY Aol £ RPN B o] EAFL, ET &
AZY BFol AF #9E 8L Fo7] 4 AHEFd(grinding)l B F4E FYd
Qe AR Y. FAlAME ol F EAFL A A At AALE AL &N
o0, 1 %A A4y @d Y’F(square tube shaped)?] EALE HEF AFAE o
24 ARG, Ay dde] ERLE ALFezM, Az2NT EAY 39 &4
gelo] 3a1y FHA 23d FHoz WFH, AF §3LEEL ol FYFFE AR
T 98 9L F g Aoz q44349d.

E =2dME A2 F48 A4y dudgde EAY FEE JF2 A ZHde 7=
#HAe AN BxPrt 2 FErtsAel dEe Jledd. FERANS FAFHAY UIC
code 615-4 OR & wton], Aoz ALSE3 UE JIS E 4207, KS R 9210 F3 L F2
diojgl2 F7} Y}, 4 TRaBogE |-DEAS Master series 5 9} ABAQUS/standard
5.7 & AH§33lY.
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gatdez oix @YoM thin shell element & ol &3t FRHAL HA&1
Ak, ol FREel & #A2 3-0solid 84 L 2aH{parabolic) o132 848 Alg
@ e Al AUAA AA HA9 ol go] Br] HEod.

B HYdE Aze] A4 EFY 799 I HME A8t 17 s14 Bl
HE 8 HF FAH9 re-mesh AU+ F thick shell element & 0|83 AL 4
PR, £, AAFY $HAF d4¢ 47 8o 12 @713 (suspension) BHE
£ZP84(spring element)E o] &3l F&PoR Ag8UTg. vdPdyE: Fo908
& X-F, AR v-F, AL 25202 BAFAG. 29 1. o 44 A8l
FERQ(finite olement mode!)E YELRRT RFBof A8 FH(Node)s] 7AFE
69,620 7}, 8.4 (Element)9] s 25,080 7olrt},

28 1, dasgel reed

2.2 §3=3
B dizte] AL 9¢ ¥ 1. 7 2y,
E 1. 44 %
3 2 3 B 8  F(kgf) ¥ 3
Fx} 5% 42,000
A ¢A&F 29,000
g2 &% 14,000 2 SET
13 2285 Fok 7.000 2 SET
2 5% 800




Aol A48 35282 VIC 7 T b3 Zo] HAg.
2.2.1 3 {3 xA(Static exceptional load case)

UIC code o wa} Ad) &3 2L E 2. 9 Zo| A3
¥ 2. Hd AgF 23

Load case 8 Z(kgf) B 1
+3 83 Fzmax 42,750 / bogie Load factor=1.5
#4535 Fymax 13,833 / bogie

2.2.2 4% 8% A(In-service load case)

8 8% 2384 dAME= UuIc 2 JIS,KS FAAA AF 8F 2Z(load case)°] A
9 Fdsg. dFarle #34 wgd A4 zo)s} glen, ow 71EE FdFL E 3.

% 2ol AP

X 3. %Y 335 =@

8 & (kgf)
Load case e JI5.KS B 1
FA 85 Fz 28,500 32,000
#-5 % Fy 8,875 8,550
v E433 Fw 2,300 4,600 23 AA =24
AEHE Fx 1,555 8.550
3 Fmup 560 2,400 3%
=H&F Fmdn 1,040 4,000 a8
247 9y 8% Fg 2,462 2,462

2.2.3 W& §F xA(Fatigue load case)

a=0.1 24 : bouncing coefficient

B=0.2 BE : rolling coefficient

E 4. UICd W& J=2 33 23 (7E)

Load case Vertical force per side frame Transverse force
Fz1(kgf) Fz2(kof) Fy
1 14,250 14,250 0
2 12,825 9,975 0
3 12,825 9,975 18.875
4 18,525 15,675 0
5 18,525 15,675 8.875
6 9,975 12,825 0
7 9.975 12,825 -8.875
8 15,675 18,525 0
9 15,675 18,5625 -8.875
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AXE3 B¢ & Z Axle AANHY o) W3, 33 e, X P ¥YE FH33,
oA axle AAF9 WY s Wk AARE FE34AY. A9859 Afde @
% Side frame A<l Zo| W&, s Wk, F e WYE T8, BAF Side
frame o] AAHL 48 W WHYAE TP HED &5 B FF Wheel AA
AolA Zo) W, 33 B, T 4 dYE P& YA g9 & AAHAME
s R 75850

a9 £383%F, ZH&F, 257 09 8§59 Aol dF wheel X H WHE
F&31, YA A AXAL 48 PPFHe T8

. A4 R ¥R E
iz ZdPde F8 FRE SWS490A(side frame, transom), STKM13B(cross beam) &2 o] F
ojx 5] 7]} Bracket ol SS400 & Al&@d, 2+ AA9 EBA X (physical properties)s
olzl ¥ 5. & Zo. GHE 1.1& AL 839 34 3TYHE AU
E 5 A5 7AFH 442
(&9 :kgf /mm2)

4 A d F g 5 5 & = & W49

ZE Z=E < 9 £RF | AR | 2AY
SWS490A 50 ~ 62 32 o3 2 16 o] 3t
STKM138 50 °]4 31 o) 28 7ol3 | 1108 14018
$5400 41 o] 3 25 o & 22

3.1 383 =4 97} &
221 A% 22294 RF4@ s3] dis) AESHE dA dobop dn 7AYo
B35} R gkolof @r.
3.2 Mz8% =4 W} e
H28F 289 dAAE UIC & JIS,KS ¥R HIPr|Fo] zte]r}t Qo).
3.2.1 UIC code 615-4

UIC code 615-4 ol A= ] =84 (Estimation of Fatigue Strength)ol thall H&§ w3
¢ 33 A ¥t a2dzg, B HAd4qAE UIC o ZleHo e = A E(Fatigue
Test)ol i@t A, ol&¢ AgHgo] AEsTE Add 29 GdFeF g2
dq% AAE o83 F7HEHE Fsn A=AE AN AT
1) iz ZdYge 28 2F )M 788 Z7le Fge AN,

2) AdE F8Y oA Ho FEHL 0,,.(1)8 FYsn, HAd FgHo FEeE

wge 2.
3) BE &Fzdd distd 2) oA A Hd T3 wFgez FgFgE= HA $9
&g Falal. A4 89 o, .., (i)0lgd B,



4) A ¢ Hd F3YH AL FLYo2NH TR AL oj4do FYNZH
37 ¥4E FE4.

a,,(i)=§[al,w(i)—a,,_m(i)1

5) )N T 0. L Ounds HAZFHF AT 4382 UYehlls ARTH AT
A @,
AE $8o] HRFPAE olyd] HAFA, A2 Fh o5 Fdo] AR @
=du g#ad ¢ g
3.2.2 JIS E 4207, KS R 9210.
JIS R KS XM E g3 go] #AsT Ay},
1) ofzlle] Ao we BE BHAA 04 & R o T FIY.

Vi + 7 [ l+0’2 Vs + 0 JF +JFd UF1+JF2
Fwl _Fwg 04 S 4 oL Py FPmup mdn _Fg 4
mean  Fz 2 2 2 2 2

2 2 2 2 2
T 4~ - [y 4 a, By, 4 O, .~
o'”=J(o,3% )2 +( Fw) FWZ) +( Pl Fx;] { {2} 1’)’2] J{ Fmup Fmd") { Fgl ng]
ai

2 2 2 2 2

2) 783 SRS HETPAL FAF
AdE §8o] Y2FYAx oud JAFGE, A2sFo] JH Fdol TAA &
eda gdd § .

4. PAE

¢ 829 E A4 HHE Y 3 g2 2.

4.1 A3 =22
® 6. HY 8dF =23 39 ¢4 B3} (Von Mises 3t)
Load case Hog=gk AR

5383 Fzmax 16.9 kgf/mn’ Biock brake bracket
#9315 Fymax 15.5 kgf/mn’ Lateral stop bracket

E 6. oA detd niegt o] £A8F 2AFANA $H Hdigko] 16.9 kgf/m’ 2
J& Aol =YY o] $X& = Block brake bracket oA Vel ik, o
2olo] AL SS400(3 858 22 kgf/m? )2 AAIcn B 4+ Y. F8F59
734 Shell element o] B2 2 8% & e HH(Lateral stop bracket)d] $¥IAF &
Aol FdAA vehrg, o 2 (transom, Lateral stop bracket. crossbeam ¥4



)2 =z 233 solid-element & o] &8 A&k, o] wf, lateral stop
bracket F91¢ 82 39 2. o o] lateral stop bracket o $3o] FFH= &
2 Holu] EANF 322 dARHE & T AgA A+ A2 g,
Ao A JepdEe AlolE Z oA FHREE 9 ~ 11 kgf/me ojT}.

a9 2. #98FA 89 BE 19 HEHTA & X

w

4.2 9 8% =234
B7. 28 3% x4 39 8 @3 (Von Mises )
A 33 gk(kgf/m?)
Load =g WA Be
0ad case uIc J1S.KS Taoud w4
S35 Fz 11.3 12.7 Biock brake bracket
e85 Fy 9.6 9.4 Lateral stop bracket
v B8 F Fw 2.4 4.8 Crossbeam
AFsF Fx 1.7 9.2 Crossbeam
. Fmu 1.2 5.2 Crossbeam and motor bracket
Y P
Fmdn 2.3 8.6 Crossbeam and motor bracket
747) vy g3 Fg 3.4 3.4 Gear hanger bracket

E 7 9 AN & F ARl BE 24 §F 2dd o S} AL 8
g ojujd] FE3 Egdct: |YE & A, 53 HEH dFA 2 $Yo] TAH:
Edgs az2qe] §3ARH g $YEXLE 29 3. o Yl
43 3= 83 =4

Az Zeide 4 AF ZeEs PEeY R AFSYPL ez A=YFUEE
a9 4. o JehidS. BZ3Y R WFIH %2 Matlab & o) &3t FERRT. H
E@Eﬁ(izﬂ-‘%.%’s%.k}%%‘—)% 74 oFF AR S840 & J1EoE RAGRLH,

F SHako) 3A vevde 2l g FEHe=2 BAGAY. 2P)A Nodel 2
FoF EAE FES A ZHY F F 1/49 sHFHE FHE Jgin leod,
Node2 2§02 EAE HEL EdY 7EF ERY R 3=220] M2 WdE §3F
FAE Yelz t} A2 JIS, KS Ao wE A=2§Yg A7t A Yehde

z—l

2ol g5l H EASRATH. Nodel 2§ % &3MHd 23 15 #3855
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A Hglggo] dAEE Y Z A Biock brake bracket P (T2 AF)ojcH (2P 5.). &
E AAL Y2839 g GAF dg9d gL 198 4. § Bl ¢ 5 U,

238 4. UICJISKS #ARd W& H2YFHx a9 5. 844 F9 23 BA

54 &

g2 Zalde $AAAYE 44 s $AFRE FINGIL Y2 AL FUAIH, Fd
FF9 AAE A8 Ao AAE AF Fol= Y39 EAFL AL AFAEL dA =9
49 2=H7lst A=HJME UIC R JISKS AL FE5d AAHAY. F2HHez Ad
A 3§ vges oy g2 F2¢ & A

1) Az @9 ElNS F 43 gx Zdde Aee 2AdddAN 383 AT

Tg Jehix .
2) At 999 ERNE A4S o Zdde F=25F UM gdo] 28EHA 4
& 28¢ A=2ZEE /AL 9.

TFZHA did w2a AR 34 EJNTY 2229 ST e olHd AFZE o
Az ol vl o AAdH, F7te AHFRGe] oA ¥E Ao vddyd. 23U,
EJN =Y FHAM9 AEE FAEX 3L A% FFAE AN 2 A v
i FEY Yasd, 53 92 25§ 9ohste FAdd 1o o €& Ad77 oo &
Ao},
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