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Prediction and Monitoring of Bending Fatigue Failure
of Sintered Metal Gear Teeth

O @ (RBUK[BE]) 3 i R (BECK(BE])
E " E £ R (BERX) E /b W OB R (BERK)
& /N H % (#ILK) B O® T % (BEKX)

Yin Ling ZHENG, Graduate School of Engineering, Tottori University, 4-101 Minami,
Koyama-cho, Tottori

Graduate School of Engineering, Tottori University

Tottori University, 4-101 Minami, Koyama-cho, Tottori

Tottori University

Fukuyama University, Sanzo 1, Gakuen-cho, Fukuyama

Tottori University

Wei-Dong XUE,
Kouitsu MIYACHIKA,
Takao KOIDE,

Satoshi ODA,

Chiaki NAMBA,

This paper presents a study on acoustic emission (AE) in the bending fatigue process of sintered metal gear teeth.
Research was conducted on AE cumulative event count, AE cumulative energy count, AE amplitude, frequency spectra
of AE signals and crack length in the bending fatigue process of sintered metal gear teeth. The relationship between the
AE parameters and the fatigue crack propagation was examined, and the AE characteristics in the bending fatigue process
of the sintered metal gear teeth were determined. Basic data were obtained for the prediction of bending fatigue crack
initiation of the sintered metal gear tooth by means of the AE method.
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Fig.2 Hardness distributions at Hofer’s

Fig.1 Heat treatment conditions of test gears critical section of test gears
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Fig.3 Microphotographs of test gears
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Fig.5 Block diagram for AE measurement
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Fig.7 AE cumulative event count, AE cumulative energy
count and crack length during bending fatigue process
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Fig.8 AE amplitude, AE cumulative event count, AE
cumulative energy count and crack length
during bending fatigue process
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Fig.9 AE signal, WT map and frequency spectra of AE signal
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Fig.10 Frequency spectra of AE signals during
bending fatigue process (GCB)
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Fig.11  Relation between crack length, AE cumulative

event count and hardness distribution
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