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Stress Comparison on Welded Connection between Detail FE Model and
Classical Calculation
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ABSTRACT

According to development of method and device of Finite Element Analysis, the strength of welded joint is
demonstrated by Finite Element Analysis not classical calculations. On the FEA, all of the joints for carbody
are assumed to be ideal connections and the yield stress of welded joint is assumed to be the same to base
metal. On these assumption, FEA is appropriate to evaluate the overall stability and strength of whole
carbody. The classical calculation is appropriate to evaluate strength of specific welded joint and to determine
the weld method and properties. Some project request strength calculation of the specific welded joints in
addition to FEA, because of the demonstration of stability. The objective of this paper is the check of the
consistency of the FEA result for the welded joints by the stress comparison between Detailed FE Model and

classical calculation and the evaluation of the reliability of FEA result.
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No.| Length(x) Length(y) Length(z) Type Area
1 2.953 0.394 Groove 1.163
2 2.854 0.470 Groove 1.124
3 0.394 5.051 Groove 1.989
4 2.854 0.470 Groove 1.124
5 2.953 0.394 Groove 1.163
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Node Elemen—X | Elemen-Y | Elemen—Z
530647 -2,350.000 | 113.000 -2.128
530665 7174 201.900 0.212
530692 -1,982.000 32.600 -11.640
530753 2,887.000 64.730 -15.310
538368 -1,865.000 | 429.000 -11.330
538402 2,374.000 702.900 -4 .866
538436 -2,375.000 | 113.300 -10.810
538473 6,531.000 358.700 296.200
538510 7,242.000 24.930 402.200
538547 6,120.000 16.980 216.400
538584 5,073.000 13.410 142.700
538621 4,633.000 3.846 37.600
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SEF -52.04 —324.81 46.85
2 26,280.83 | 2,075.30 | 1,039.23
ZHE -4384.87 |-25,848.18| 36703.04
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. X y Z
Point
1 -50.690 | —322.520 | 49.870
2 -53.54 -325.47 49.39

F, 26.28
%~ WeldedArea  6.51 3.Toksi
F, 2.07
= Y = = ;
%~ WeldedArea  6.51 0-30ksi
F
o, = - _ 10 0.15ksi
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Resultant
o, o, o, T, 7, T,
Stress
1 3,756.24 296.62 148.53| 25,234.71 4.103.27 -253.44 44424 97
2 3,756.24 296.62 148.53| —-9,385.81| -5,176.24 69.75| 18899.17

01

2.3.3 48 a2 &2 Ax?

9 wello] tg 3 82 4 Avks okdl 1% 59 Dok s)4 AzelA Fels) mw 1 RejelA
12.947 ksi®] &#o] EA8ta 3t} o= ¢ Artoz A JEJ ﬁJM 1/29 sigst= 2

& Aart e dowe 2.3, X

ot} whdol el maye
o &9 ol A& =A U= A

(e} —
o M
)
o
il
i)
2
¥ o
)
=)
Sl
2
o[o
18
lo
s
>,
e
E
OJ:
&
v
.
iih)
&

D:\MBTA\WD_A_008\WD_A_008_100325.mf 1
RESULTS: 14- B.C. 2,STRESS_14,ANTI-CLIMBER LATER_COM
STRESS - VON MISES MIN: 0.274 MAX: 12946.762
DEFORMATION: 13- B.C. 2,DISPLACEMENT_13,ANTI-CLIMBER LAT
DISPLACEMENT - MAG MIN: 0.019 MAX: 0.159 VALUE OPTION:ACTUAL
FRAME OF REF: PART SHELL SURFACE: BOTTOM
SCALE: 3
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12.947 ksi 3.8841

2.5900

Stress Distril 205
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