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Analysis of the Blade fracture

Xie Guoxianglin

Abstract: A blade broke from the tenon. Macroscopic inspection, microscopic inspection, metallographic structure
and hardness inspection were carried out on the blade and its corresponding mortise and groove. The results
showed that there were no abnormalities in the blade material and metallographic structure, and the hardness met
the requirements. The fracture nature of the blade was high-cycle fatigue, with multiple fatigue zones, and the
source area was a short-term source. The initiation of cracks was related to fretting damage on the side of the
tenon; The silver layer near the edge of the mating surface of the blade tenon and the mortise is incomplete, there
is residual sand on the surface of the metal substrate, and the tenon and the mortise are tightly fitted. These factors

will deteriorate the surface contact state and cause local fretting damage.

Keywords: blade; titanium alloy; fatigue fracture; trace analysis; fretting wear
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Figl. The overall macroscopic morphology of the fracture
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Fig2. Macroscopic morphological characteristics of two fatigue sources in the main fatigue zone
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Fig3. Sources of dorsal fatigue
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Fig5. Topography of the silver plating layer on the surface of the side of the tenon
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Fig6. Topography of the main source area
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Fig7. Component analysis of energy spectrum in the source region
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Fig8. Characteristics of fatigue bands in the expansion zone
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Figure 9. Component analysis of energy spectrum in the expansion region
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Figl10. Morphology of the source area of secondary fatigue cracks
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Figl1. Microscopic morphology in the late stage of fatigue expansion
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Figl2. Microscopic morphology of the transient fault zone
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Figure 13. The results of energy spectrum analysis in the instantaneous region
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Figl4. The shape of the tenon intake side fatigue off the block
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Figl5. Surface topography on the side of the source region
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Figure 16. Electron microscope images and energy spectrum patterns of the source zone
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Fig.17 Wear morphology of the corresponding parts of the surface of the tongue and groove and the main source

area
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Figl18. Coarse contact marks on the non-contact surface of the tenon

2.3 AHH L R AR o AT

FEIT R P R DX BRI A7 Je XA by 11 48 2 o) AR AR, RIS A A GUR WL
Rz, BONXGEHEL, W19, 7562220 AR SRR e 2R AEME SR -5 MERE & X
i, BRAESLE, JREHRZE IR, WLIE20.

HIURATAFIE B EASIE
K19 W A AR 22

Figl9. Fracture cross-section metallographic structure
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Fig20. The silver layer on the side of the tenon is embedded in the topography
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Tablel. Vickers hardness test results(HV 0.3)
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