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Cracking Reason of Automobile Hub Bearing Flange Inner Ring

CAO Longfei
(ENOVATE Automotive Technology Group Co., Ltd., Shanghai 201821, China)

Abstract: A batch of automobile hub bearing flanges produced by a factory cracked in the radius area of the
large plate during the production. The cracking reasons were analyzed by means of macroscopic examination,
chemical composition analysis, hardness test, metallographic examination, scanning electron microscope and energy
spectrum analysis. The results show that the cracking of the hub bearing flange inner ring was mainly due to the
residual shrinkage defects in raw materials caused by insufficient cutting volume at head and end area of the
continuous casting slab. In the process of forging, the crack initiated from the shrinkage cavity and propagated along
the deformation direction of the material, eventually leading to the cracking of the flange inner ring. It was

recommended to strengthen the incoming quality inspection of raw materials, focusing on its macrostructure and

shrinkage defects.
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Fig.1 Macroscopic morphology of cracked hub bearing flange
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Fig.2 Forging flowline of section of cracked hub bearing flange
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Table 1 Chemical composition of cracked hub bearing flange (mass) %
PG C Si Mn S Cr Ni Cu
SENAE 0.65 0.24 0.98 0.011 0.005 0.04 0.01 0.01
o Y E 0.62~0.70 0.17~0.37 0.9~1.2 <0.035 <0.035 <0.25 <0.30 <0.25
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Fig.3 SEM morphology of fracture of hub bearing flange (a—b) and of cracks on large plate (c—d):

(b) amplification of area A and (d) amplification of area B
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Table 2 EDS analysis results of fracture of hub bearing

flange and cracks on large plate (mass) %
Aoz B C 0 Si Mn Fe
A X5 2.56 2.85 0.13 0.88 93.57
B X 2.94 3.70 0.18 0.82 92.35
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Fig.4 Micromorphology of longitudinal section of cracked hub bearing flange: (a) serrated boundary of crack; (b) crack propagation along

grain boundary; (c) microstructure near crack and (d) microstructure near cavity
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Fig.5 Micromorphology of lateral section of cracked hub bearing flange: (a) cavities and cracks, at low magnification; (b) cavities and

cracks, at high magnification; (c) microstructure near the crack and (d) microstructure near the cavity
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