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Probabilistic fatigue property of grinder-finished welds in railway bogie frames
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Grinder-finished welds are typically used in railway bogie frames to meet the fatigue strength requirements of
welded parts. However, the probabilistic fatigue property of grinder-finished welds has not been clarified. In this
paper, several grinder-finished load-carrying cruciform welded joint specimens were fatigue-tested and their
probabilistic fatigue properties evaluated. The evaluation results showed that the fatigue strength at 2 x 108
cycles for a failure probability of 0.1% was higher than the JIS E 4207("-defined allowable stress of grinder-

finished welds and even that of non-welded parts.

F—T—F  SGEEN, BEM, 77 A U LERE, MR, AEER, P-SNEER, S JIBRENR,
RERA SR
(Railway vehicle, Bogie frame, Grinder-finished weld, Probabilistic fatigue property, Failure probability, 2-S-N

curve, Stress relief annealing, Strength of base metal)

1. &S 2. #EM, HRA, BLUEFHBRAE
f%_iﬁﬂ%m"“i B O ST, BEE) - 8, Eﬁa%%a;‘ (2-1) #EMBLUEEBRE 513 JIS SM400B
Eben, BHEZRBIM E 22 AR EEETM Th 5. B L SM490YB DOIRIE 8 F£72i% 9 mm DOFIEH TH
0)71&5, EHI O _xﬁ“ééﬁ&‘ﬁﬁw\r&%ﬁﬁﬁbfj’o<% 5. £ 1ICZEOWBIOMEEZRT. b2 ELTE
%ﬁ%éi%ﬁfiJB%ﬂﬁGmE4mwﬂJmE4m$% Bl E JISYGW-15 38 L OV YGW-19 % v CRHSE i s
\ZHE U 72383 & RAE O ERITEE S < RBRIC K- TRt BRI AR T A RUE U, BUEIC B 72> TITEH O As-
FE LCW5. JIS E 42070 CixiEEE% I B (As-weld) weld 12X L, REEAZKE BML7z ECRE2EE R IR
xR, W% 74 & (G EFESCiEEmOiFrRIG W7 T4 A THE L. K 1ICRBRABIRO—6%27RT.
jj75>iﬁ£‘éhfb\é ZEnG, BISBERT 2EA T, X CIERBRE OMEAS 16.5 mm TdH 5725, —HE 27 mm, 50
GIEEFBREHINTEL., FEATHOONRD G LT mm OLORH L. WO REGTIET 74 v 2t BT
1%, SREEYOM 7 E TR BN D IR O A& 1 B )T LD TVIABPNELDN, ZOWS% 0.5 mm LLFERD
fEEF2 5000 3R Ay, kEREBMLE ET, kolcliz. BEWITRK 1.31 mm, Ak 0.006
RERRERELL EOMF RO R IRICT T4 7 THR rad TH-o7=. £7=, SM4A90YB T L 5 —FDER A 12>

BT 20 THD. ZOXH ke G EFIc Tk TS IBREREM 21T - 7.
DR IR T — & 2372 < O, YR I E FEMERTAM I 4 BE e e
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D7, WHEMEHELZMM SM400B B LY K1 RAEOEAEE
SM490YB i k%, FEL7-BHEAD G T T 2iET Table 1. Mechanical properties of the base metals.
L 7=t BREA TSR TIC OV T, 2HOE SRR E Steel type| YP [MPal | UTS [MPal | EL[%l | R.A.[%]
fTofe. 2 LT, ZOMFETFIEZFAML, JISE 42070 SM400B 364 473 32 70
WHUE SIICEFRIR 1 Sl LT, S 61T, PSRBT X SM490YB| 365-411 | 511-578 | 27-41 | 71-76
?‘557'7 %‘%J@ff@&lﬁ?ﬁ-ﬁf@%ﬁ@ LOI/\‘/C%%—% L7-. YP: 0.2% proof stress, UTS: ultimate tensile strength, El.:

elongation, R.A.: reduction of area.
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Fig. 1. An example of the specimen configuration.
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Fig. 2. Strain gauge attachment location on the

specimen.
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Fig. 3. Schematic of the loading method in the bending

fatigue test.
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Fig. 5. Examples of the P~-S~N curve.
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Table 2. Fatigue strength at each failure probability.

Steel type R Strength at

2X 106 cycles*

Strength at
1X107 cycles*

50% 0.1% 50% | 2.3% | 0.1%
SM400B | 0.05 274 202 268 219 198
0.4 245 171 245 192 171
SM490YB -1 454 382 388 346 327
0.05 - - 368 - -
0.4 270 209 253 213 195
234* | 197* | 181**

*: gauge stress range [MPal

**: strength at 6.84 X 107 cycles (knee point on the S-Ncurve)
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Fig. 6. Comparison of the fatigue strength and
allowable stress defined in JIS E 4207W.
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Fig. 7. Comparison of the normalized S~/ diagram

with and without stress relief annealing.
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Fig. 8. Relationship between the strength at 1< 107

cycles and tensile strength of the base metal.
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