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RCV bogie frame structure safety evaluation according to UIC Code
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Abstract

Nowadays, traffic congestion is emerging as a major problem due to the rapid population growth and the increase in automobiles. The train
is a convenient means of transportation that can efficiently solve these problems. Trains have been developed in line with human aspirations
for a long time, but research on safety is still insufficient. This study aims to check safety by conducting static tests and fatigue tests on bogie
frames, and to help develop bogie frames in the future. For the static test, a strain gauge was attached to the point where the local stress
concentration was expected beforehand, and the result value was derived, compared with existing theories, and expressed as a Goodman diagram.
In the fatigue test, a total of 10 million loads were applied over three stages, and no cracks appeared in the non-destructive test conducted
after each stage. Both tests were conducted according to the strict test method of the bogie frame presented by the UIC Code. It satisfied
both fatigue life and strength evaluation criteria and was judged to be a bogie frame usable for safe train production.
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Fig. 1 RCV Bogie frame

Table 1 Material of bogie frame
Designation SM490A
Yield strength 355 [MPa]
Tensile strength 490 [MPa]
Fatigue . Bas1c material . 155 [MPa]
renath Grinding after welding 110 [MPa]
strengt Welding 70 [MPa]
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Fig. 2 Static test device

3.3 515 =

mccwrﬁ}ﬂ_éﬂlxké & 34 T B O 2 3=
AF 55 F3 st Al g oS Aofeidlth. 14 +
3, o i}ﬂl EEY 59 UdFH M= = §lo] AT
T UEA B8] AT ske AR Hsl Bag dEe
Table 29} 2t}

Table 2 Load calculation condition

Division Formula Mass
Bogie frame weight m”* 6,215 kgf
Unladen weight Moyom 37,000 kef
P ight 80 kef
assenger weigh c, £ 1545 kef
Luggage weight 74.5 kef
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3.4 M ANE 5= Table 4 Load calculation in static test

21 313 (32)= UIC Codedll 7H8% F4]olH ofefel 2o Load cases Vertical force [kef] Transverse
Table 2] dl5-& t¥sted 4 Al@Et & Ik AES 73k Fy F, force [kgf]
1 6,189 6,189 0
(1) 2 AEY 2 5,570 4332 0
120, om 3 5,570 4332 + 4,648
Fy(N) = (Zuom 1 )g G.0) 4 8,046 6,308 0
5 8,046 6,808 + 4,648
6 4332 5,570 0
‘?’] ‘/l: 2] /‘]‘Guq—' 2 loﬂ Table 2-’] O]’T_‘ EH 5]’ E]_‘-T”]' ZL}E]— 7 4332 5,570 - 4,648
8 6,808 8,046 0
FZ(N) ( 37000+ 1.2 X 1454 5 —2X6215 )% 0.8 9 6,808 8,046 - 4,648
= 60650 [V]
3.5 HA Al o
0 2 FANEEY Mg el ekA Solid WorksE o]-831] AP 72 3|4 4
Fy(N) = 05(F,+0.5m" -g) (2) H3IAT Fig 3¢ T2 sA ) Astolr] 28 3F RE 39l

ZAE 2EH] Ao]A B2 922 ATt Fig 433 B9
91 9 W A9 B2l Table 29] 15-¢ Uljabe chosp =R Slel SERARI AN 2 1A1E AL o] 22}
N et

= 0.5(60650 + 0.5 X 6215 < 9.8)

= 45551 [ V]

fJof 2ol 7 2k AldE2 2 A 60,650 N (6,189 kef),
3wkl AdE 45551 N (4,648 kef)olth. 47 9 52 a3=
3)| 71FA) AAE Table 33 20] AZ TOE 31528 A3l AE
ST Table 4+= Table 301 AIAIE 540l w2} A2 3k ghol
t}. (for rolling a = 0.1, for bouncing B = 0.2)

Table 3 Load scenario formulas in static test

Load cases Vertical force Transverse

F, Fy force

1 F, F, 0

2 (I+a-R) 7, (1-0-B) 7, 0

3 (I+a-B) 7., (1-a-B)F, +F,

4 (+a+B)F, | (P, 0

5 (HatP) 7, (l-atB) F, +F,

6 (1-0-B)F. (Ha-B) F, 0

7 (1-a-B)F, (1+a-B) 7, -F,

8 (1-a+RB) 7, (+at+P) 7, 0

9 (-t F, (I+atB) £, - y Fig. 4 Place to attached gauges
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Table 5 Stress calculation in static test
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(1) _/I:_zl /\]7‘515':1
- A P QA4 Fy= Fue = Fyg = 60,650 N (6,189kgf)

- 54 82 : a= 0.1 (for rolling), B = 0.2 (for bouncing)
SR TN 8L Fup = Fyp= o Fy

=+ 0.1 x 60,650 N = + 6,065 N (619kgf)
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Fig. 7 Vertical load graph in fatigue test (step 1)
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Fig. 8 Twist deflection dimensions (step 1)
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Fig. 9 Magnetic particle detection test
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