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Abstract: As a core component in mechanical power transmission, the service life of cross drive shafts directly af-
fects the operational efficiency and maintenance costs of equipment. In traditional designs, the camber
parameters of needle roller bearings are often determined based on empirical formulas, lacking system—
atic experimental verification. Under actual working conditions, uneven contact stress distribution leads to
prominent early fatigue failure issues. This study takes the drive shafts of construction machinery as the
research object, and through the construction of comparison groups with different camber parameters of
needle roller bearings, conducts accelerated life tests and stress field simulations to explore the influence
laws of camber on the stress gradient in the contact area and the crack propagation path on the surface.
The experiments found that when the camber is within the range of 0.015-0.025mm, the maximum contact
stress decreases by approximately 28%, significantly delaying spalling damage. The research results pro—
vide a new parameter optimization direction for the reliability design of transmission systems.
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