EEXIX{2] AER{O| 2|8t I2Eio| FZo) 2t Ap

A Study on Crack Initiation Measurement of
Carburized Gear Tooth by Acoustic Emission

F o4 A

Sung-Ki Lyu

ABSTRACT

Acoustic emission technique is applied to the fatigue crack initiation in a carburized gear tooth.
Acoustic emission test performed on carburized gear and three-point bending test equal to carburized
gear hardness.

The marked acoustic emission are detected at the early stage of crack initiation measured by a crack
gauge and the final stage just before the tooth failure. The estimated acoustic emission energy rate are

characteristic of the measured acoustic emission.
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Fig. 1 Block diagram for AE measurement

NP EHo <2 AEAAYL AEAIZE Ha
&4 pre-amplifiero] ] A& € o8, ko|2E 7
£A7)E 898 FUEE $3 3 main-amplifiers]
A ZZgo] Ar}t. olm) FAF MMM AEH
AENZF AAgE 71533 bgsaA e v #
YEo] dEdd. ¥z fFUENNE sgds B
Folo AEAE FUENA AN HE 2 7
HAdE9] AMETE A 2 Ao ZYE
285y E 7|58 HFHE nEQ

53 AEAME 24U g 238 e &3
AFEAE AHESA 2 AEAME Al
ey o g ¢ Fig 20) ek upe}
2ol AEAIZ. S ZHE AAFI] 98 AN A

1
{ II ] Rubber
i sheet
Holder 3
I I M\{ AE sensor
16
—>

Fig. 2 Shape of AE sensor
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Table 1 condition of AE measurement

AE signal level 20~50dB
AE signal filter 100kHz H.P.F.
AE peak level(V) Lvl 0.10~0.14
Lv2 0.14~0.20
Lv3 0.20~0. 28
Lvd 0.28~0. 39
Lv5 0.39~0. 56
Lvé 0.56~0.79
Lv7 0.79~1.12
1.v8 1.12~
Print interval time 10sec
V.C.G. open load 0. 8Pmax~
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Fig. 4 Condition of heat-treatment
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Fig. 5 Hardness distribution of three-point test
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Fig. 6 Loading system of three-point bend test
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Table 2 Dimension of test gears

Module m [mm]) 5
Number of teeth 18
Pressure angle[deg) 20
Profile modification coefficient 0
Face width [mm] 8,000
Tip diameter [mm] 2100.0+%%
Finish : Hobbed
Material SCM415
Heat treatment Carburized
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Fig. 10 Hardness distribution of carburized gears
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