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Fig. 1 Suspension structure for subway bogie linear motor
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Fig. 2 Force analytical graph of suspension beam and its typical
cracking positions
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Fig. 3 Macroscopic morphology of fracture at cracking
position A in Fig. 2
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Fig. 4 Macroscopic morphology of fracture at cracking
position B in Fig. 2
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Fig. 5 Micro-morphology of fracture at cracking position 4 in Fig. 2 (left ) and its local area enlarged image ( right )
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Fig. 6 Micro-morphology of fracture at cracking position B in Fig. 2 (left) and its local area enlarged image ( right )
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Fig. 7 Morphology of shrinkage holes at cracking position A
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Fig. 8 Morphology of shrinkage porosity at cracking position B
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Fig. 9 Decarburization structure around shrinkage hole
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Fig. 10 Weld repair microstructure near crack source
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Fig. 11 Simulation results of shrinkage cavity and porosity
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Fig. 12 Simulation results of air entrapment and inclusions during mold
filling process
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Ji C Si  Mn p S Ni Cr
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Table 2 Mechanical properties requirements of ZG25MnNi
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Ri/ Rl A
i Wpa  mpa %% (g
ZGSMaNi | =485 =200 =24 =36 =20
ZG2SMaGiNi =550 =345 =24 =36 =20
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Fig. 13 Simulation results of mold filling process for
improved casting process

T w

U |

®

El4 SR T ZREIEINEIIER
Fig. 14 Simulation results of shrinkage cavity and porosity
for improved casting process
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Fig. 15 Dissection photo at a key location of suspension beam casting
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Analysis and Preventive Measures of Fatigue Cracking of Suspension

Beam for Metro Motor
XU Gui-bao

(CRRC Qishuyan Institute Co., Ltd., Changzhou 213011, Jiangsu, China)

Abstract:

The cracking reasons of the key thin-walled steel castings for the suspension device of metro linear motor
were analyzed from the aspects of macroscopic characteristics and microstructure. The shrinkage holes and
porosity in the suspension beams were found to be responsible for fatigue cracking since these defects led to
the initiation and propagation of cracks under the action of alternating vibration load and make the workpiece
produce low stress and high cycle fatigue failure. Based on simulation results of shrinkage cavity and porosity
during mold filling process, casting process was improved. In addition, other preventive measures such as
improving material performance and strengthening process control were also taken. Finally, the shrinkage
holes and porosity defects were eliminated or reduced. Therefore, the problem of fatigue cracking was solved.
The improved casting quality and increased service life will ensure the driving safety of metro motor.
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