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Abstract

The surface integrity of residual stress, microstructure, and morphology are the core factors affect-
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ing the service performance of key shaft components in diesel engines. This article focuses on the
surface integrity issues in the manufacturing or service process of diesel engine shaft parts. By using
macroscopic observation, residual stress detection, hardness testing, scanning electron microscopy
and other methods, the mechanism of residual stress formation and its influence on the failure behav-
ior of the parts are systematically explored. The results showed that grinding burns and tile defects
can significantly reduce the surface residual stress values, thereby promoting the preferential initia-
tion of fatigue cracks in stress concentration areas. The correlation between residual stress distribu-
tion and crack initiation in diesel engine shaft parts was revealed through X-ray residual stress test-
ing and scanning electron microscopy fracture analysis, which can provide detection reference and
guidance for the production and reliability analysis of important shaft parts in diesel engines.
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Figure 1. Schematic diagram of the elliptical heat source model
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Figure 2. Principle of X-ray stress detection
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Figure 3. Diffraction geometry for stress determination
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Figure 4. Macro-morphology of the crack
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Figure 5. Comparison of residual stress and hardness gradient between
the peach tip area of the camshaft and the wear-lost block area
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Figure 6. Microscopic morphology of the camshaft dropping
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Figure 7. Macro-morphology of convex shaft fracture
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Figure 8. Comparison of residual stress of normal camshaft and tile crankshaft
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Figure 9. Micro-morphology of crankshaft
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