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Abstract

tram independent wheelset. To study its load-bearing perfor-

Axle bridge is the key bearing part of low-floor

mance, with reference to the requirements of VDV 152. 2016
specification Recommendations on the Design for Strength of
Urban Rail Rolling Stock According to BO Strab issued by Ver-
band der Deutschen Automobil industrie E. V. , detailed analysis
is carried out on the bearing capacity of integral forged axle
bridge through finite element simulation and test testing. Re-
search results show that. the calculated load conditions by VDV
152, 2016 specification can better reflect the usage of axle
bridge; based on the flexible constrain under axle bridge utiliza-
tion environment in finite element software simulation, zoned u-
tilization rate of simulation calculation results is evaluated with

FKM ( Analytical Strength Assessment of Components in Me-

chanical Engineering) specification (issued by Verband Deutsc-
her Maschinen und Anlagenbau), and the evaluation results
show that the axle bridge utilization rate is 96% ; the overall die
forging process and the sleeve-shaped tool machining process
can achieve high comprehensive performance and meet high-pre-
cision dimensions such as roughness Ra 0.8 and coaxiality 0.02;
by simulating the constraint conditions of axle bridge and so on,
the deviation between test stress and simulated stress is about
10%; a combination of extreme stress working conditions is
used to draw an axle bridge load curve and to perform a staged
fatigue loading test, the axle bridge has no fatigue cracks,
which meets the design requirements.

Key words tram; low-floor vehicle; integral forged;
axle bridge
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Tab.1 Main calculation parameters of integral forged axle
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Fig.1 Diagram of load transfer model
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Tab.2 Comparison of load extremes calculated by differ-
ent reference standards under two working condi-

tion sets

bridge
E WA
B/ kg 12 500
eI AR5 R kg 3 536
XS B i/ kg 1259
ERE L B/ mm 1524
VR BN 8 6] 5/ mm 1500
— R [ FE/ mm 1100
X HAR/ mm 660
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Tab.3 Utilization rate of axle bridge section evaluation
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Fig.2 Distribution diagram of utilization rate of axle bridge

section assessment
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Tab. 4  Requirements for machining accuracy of axle
bridge shaft journal part
HK 2k
HUBE R/ um 0.8
[F) % 22/ mm ¢ 0.02
HA%/mm @ 1202005
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Fig.3 Diagram of sleeve-shaped tool machining
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Fig.4 Fatigue test loading scheme based on matching of ex-

treme stress working conditions
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Fig.5 Fatigue test load spectrum
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Tab. § Comparison of test and finite element simul-
ation results
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3 111.0 118.9 =7.1
4 438.8 401.9 8.4
5 94.6 107.1 -13.2
6 407.5 365.6 10.3
7 94.0 98.4 -4.7
8 409.9 360.6 12.0
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