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A Comparision on Structure Analysis and Load Test of Driving Bogie
for Electrical Multiple Unit

W. K. Kim(KRRI), S. C. Yoon(KRRI) , S. T. Kwon(KRRI), O. J. Park(KRRI)

ABSTRACT

This paper describes the result of structure lanalysis and load test for bogie frame. The purpose of the analysis and
test is to evaluate an safety which body structure shall be considered fully sufficient rigidity so as to satisfy proper
system function under maximum load. Bogie system consists of bogie frame, suspensions, wheel-sets, braking system
and transmission system. Among these component, the bogie frame is most significant component subjected to the
vehicle and passenger loads. The evaluation method is used the JIS E 4207 specification throughout the FEM analysis
and static load test. The analysis and test results have been very safety and stable for design load conditions.
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Fig. 1 Analysis model of driving bogie frame
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of driving bogie frame

T g = 5 # ¥ @

1 2 5 32,500

2 Hd 5A3% 24,000

3 hzt b5 13,358 2 sets

4 X F3F 6,325 2 sets

5 WA 3% 25,000 |[D+2-D}/2]

QAzeldel Fgats HFL A5 B
Aol we thg st ol AL B Table 29] FE
Ag Hgstel TaALS FHHRL
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2) HIEHEE = FAASTFE (HL EFE
o) T %)
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Table 2 Load condition of driving bogie frame
No| 8lF27 | stFarl |asHs H| 1
ey 25,088 kg| 33 |AEF(1.08)
1| F33t% ~ BT =
32,614 ke | St & |%5+5 (1.3¢)
O [e)
25,088 kg | shge | 237 87
2 [oEReE e
, shur s ’ i
25,088 ke | Y3 16. 5mm
. 7,527 kg | ARA
PR = . =
S AR e [ S0
ZL=nrak
1] geag L0 ke |HSRE
7.527 kg |4k ]
A}V rjlﬁok
5 __’L%g _] 2,3]8 kg (ozdfﬂof 1
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Lal —5}%}—%}:
NESES 3.650 kg | (2 003
s Ao
2,350 ke | (3009
5,097+ 2 21 A o
S| Relolz [ 1274 ke | F314] 1. 24
A% [ s | A4 | 5 Lo
1,274 kg | £31A] 2

Table 3 Mechanical property of driving bogie frame

Ny A E 58-89 v 3
. . side frame
1| SWS490A 33kegf /mm T/M bracket
2 | STKM18B 32kef /mr transom pipe
3 $5400 24kgf /ot bracket
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o Fig. 3o Jehlsln, AFEEA 513112@8
Mono link bracketol]*} 10.90 kgf/mrO0.2 o] R &
A2 Q) SWS490A(33.0 kef/mi)e) 3] &&& ool
o] Fig.4o] veEPia, #3854 iliﬂ—o—@n_
transom support bracketolA] 6.0 kgf/mre& o] %
B-o] AAQ SWS490A(33.0 kef/m) Q] 3]-&-53 o
of 9len Fig. 59 Yehlisla, FE54A3FA &
222 Gear hanger blacketoﬂl\i 3.23 kef /i O 2
] BEol AAQ 53400(24.0 kef/m) S 3185
Woell Qe Fig.eol YetSi, FAE 7854
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2] 2 o) STEM188(24.0 kgf/mi) Q) 31432 ool 2
o Fig. 7o) Ve, Bejo)asdFA Hulgd
£ prake hanger bracketoAl 5.92 kgf/miQ 3 o}
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Table 4 Maximum stress of load condition

(+H9 kel /o)

NO| Bl Ez 7 %Qg :‘g;f P %‘j B 1
- o) =)= . QG0 Brake
1] Aek%|13.80 | 33.0 (SHsig0a) ) YIS
Eg -l
2 t’lf%ﬂ 10.95 | 33.0 [SWS490A| , fg’ear“ebrk
3| AEa=] 10,90 33.0 |SHS490A M"“;’)rl‘(i“k
o 2= . Transom
4| 985 6.00 | 33.0 |SHS490a|  SOND
T %5 %A Gear
5| T2 3.23 | 24.0 | ssa00 | ueAT
=%
6| THEZ 900 | 24.0 |STKMISS] Transom
345
EERE! o Brake
7| FHE | 5:92 | 2.0 | S840 |y SAC

Fig. 3 Stress diagram of twist load
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Fig. 4 Stress diagram of longitudinal load

Fig. 7 Stress diagram of traction motor load
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Fig. 9 Arrangement diagram of test equipment
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Table 5 Stress measure of vertical load
(43
T A8tE 38 @A (ke)
16250[25088132614{25088] 16250
6.5 110D U 10D 65
@R -0.7-138-10.77 7 |34
58218311086} 55

© kgl /mof)

No.| 0

710
5 {007
6 (0.2

8125
32

<S4
2.8

3.1.2 H|SESISAIE

HE9 EAEEd S350
A9 SHUEL Table 63 2T, o]
Y ARz &8 £ 7334&%
g olfjol e 1,494
H Al side frame® primary spring 323~
EdIAel2] No. 5)ol A Yehta gloy, 7 gt
~11.43 kgf/mi ZA A A E (SWS4904) o) 31453
33 kef/mn o]uol lc},

Table 6 Stress measure of twist load

(24 ¢ kef/mr)

S/G HEH3E $38F gAlke)
No.| 0 | 8125]16250]25088]16250] 8125 | ©

5 {-0.01] -3.8 |-7.39|-11.43-7.37[-3.72] 0.13
710.02] 35 [6.89({10.47[6.91| 3.5]0.15
6| 0 |278]554] 851558 281 0.1
313 MESIE

AT NG2H 23890 6.9 kel /mi o4
Y EHAFEL Table 77 2t} o] 2SS dHy
H EASHEL 25 3428 oo dgg ¢
P AT Hu AZJAEA] Mono link

bracket (Z=E @2l Ao]#] No. 24)9]A vehti
o, I @& 9.77 kef/mf BA] A}%xﬂé(swswom
o] #8537 33 kef/md oltholl U},

‘Table 7 Stress measure of longitudinal load

(29 ¢ kef/m)

S/G HFag B3l dal(kg)
No.| 0 | 2509|5018 | 7527 | 5018 | 2509 | ©
24 (-0.03]328|666[1977] 6.3 [3.071-0.19
4810041234484 1703(451(2.26(-0.12
4 {-0.04|2.19 459 | 6.9 | 448219 0.1
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o 2 32 5.79 kef/m AT AR A (SWS4904)
5822 33 kegf/mr ool ict.
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Table 8 Stress measure of lateral load
(=H9] ¢ kef/m)
S/G #9-8t% -8k @A)
No.| 0 | 2509|5018 | 7527 | 5018 {2509 | O
391006[2.0414.05{5.79{3.79{ 1.8 | 0.18
36 1-0.08) -1.71-2.82({-4.081-2.78{-1.56] 0.2
5 1-0.061-0.67]-1.68]-3.22|-2.37}-1.52|-0.17

o ¢ ot HlgHe AFAIE A brake hanger
bracket (£=E 2} Aol z] No. 1Do}A Yefta gl
ou) gk 5.03 kef/m 2 A A}l 2 (SWS4904)
o] #1839 33 kef/mr ollol glth.

Table 11 Stress measure of brake load
(ct9] © kef/mm)
S/6 Bejlo]8ks F8F BAllke)

No. | o | 1700 [ 3400 [ 5007 [ 3400 [ 1700 [
20 | +840 | 41274 | 4840 | +420

—

TEAASF ANdAY HHEHol 2.9 kef/mi
o] ¢l ERHAEL Table 99} #r}. o] AFAEL 3
54 253 ool &g
FRASFAHA gear
hanger bracket(=E@ ¢ Aolx} No. 33)o)A e}
w3 olew, ooghe 7.12 kef/mt 2 AR
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Table 9 Stress measure of driving gear load

(9 o kef/m)
S/G TSN ot DAlke)
No. [0 72 ]15m [ 2318|325 15[ 772 ] ©
33 1-0.02/1.5913.2614.99)7.12) 3.2 | 1.61]0.09
29
27

~0.04|-1.48/-2.88|-4.42|-6.27|-2.7|-1.34/0.06
-0.04]0.69]1.54] 2.5 13.63]1.48(0.75[0.08

FHENINFAEZEATN A ZHol 5.4 kef/mf
ol Al HEHHEL Table 107 Zr}. o] AL
SHEL TF 358238 oo U

2 AsE A" Al transom
o Jelyi glow, 1

.55 lng/mnf BA] AFR AN (SHS4908) ) Bl &%
3 kef/mi o)l gitt.
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Table 10 Stress measure of traction motor load

(9 ksf/mif)
S/G THE7V8Fs -8 DAikg)
No.| © 780 1 1560 | 2350 | 1560 | 780 0
010021254 ]503]75]49 25100
3H 0021198139459 |38[2.0100
59 0 1.79 1 3.61 | 548 | 365 1.80 1 0.08

3.1.7 22o|38=
Beo]AstE AGAT Aol 2.7 kefimar ©]
Aol EAHMEL Table 113 Zt}. o] Ax

d
A 54 $HEL X5 5857 ol

_/ —?-‘
ruln
rf{o

I‘J]o it

11 0 |1.79)1343]|50314.04]2.34] 0.03
7 {004 ]-1.22{-2.48] 3.7 {-2.34-1.08} 0.16
6 10.02]-0.93]-1.89{-2.78}-1.741-0.79} 0.12

10, 119 HRYFAHEE ‘/}E}lﬂoi"/} ol 435S
ATEE 2SN HESH A Jdehtn
A= B F8A) air spring seat(2E A Ao]
A No. 5, Z2Z}09)olA -11.52 kegf/mf, brake
hanger bracket(Z=E|dAolA No. 7, EA)olA
10.68 kgf/mrolm S Ee] A Jeu e
2= F8A link bracket(ZEZ AR No.
24, AN 5.87 kgf/miolP] Fig. 10, 113 2
o] B% 7} B9 <ty o] st

Table 12 Combined stress result (mean stress)
(&9 @ kef/md)

/| EFBAETE) | 2ASH(AT) ]
No.| B | 838 | ®F | &3 | wx
B s O O ANE
5| -11.52| 4.56 | -11.48 | 4.55 |24
711068 | 375 | 6.9 | 3.62 | & A
6] 852 | 3.08 | 574 | 2.97 | & A
9] 850 | 405 | 942 | 3.78 | = A

Table 13 Combined stress result (stress amplitude)

(&%) kef/mm)
s/ TETAGTS) | FREHAT) B
No. | BT =3 b ks 5 B}
1 <9 2% £ KES
241 -0.09 | 9.87 0.04 9.84 | 2 A
3B 0.41 8.10 0.59 8.10 2
18 | 0.35 7.88 0.29 7.85 | B A
44 | 0.60 7.13 0.58 7.13 L
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Fig. 10 Fatigue endurance diagram for driving
mode
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Fig. 11 Fatigue endurance diagram for braking
mode
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Table 14 Test and analysis result

(Y © kef/mt)

T AlY | alA A/ e 21
F2ek% | 14.07|13.80] 1.01 | Brake hanger
vl g - Brake hanger

_5}%_ 1047 1090 095 brk
AF3bE 1 9.77 110.90] 0.89 | Mono link brk

o 2] = Transom
2935|579 6.00| 0.96 support brk
FE53A . Gear

5} 7.1213.23 2.20 hanger brk
TAEM 755 0.00| 0.83 Transom

=
EEJOZ]E 50301509 084 Brake !ymger
o]'—g brk

M} ANHA e Ae

TEGANE e 49 mage
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2) Hulgd LARAE brake hanger bracket
(AEHQ Aoz} No. 7)ollA] WAslow, = gt
14.07 kef/miZ A AM2202(SKS4904) 9] 3 &%
33 kef/mrol o] o}
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