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Abstract

This study is deal with the high frequency induction hardening (HF at 8507C,
120kHz & 50kW condition) SM45C steel. (1) The HF specimen which was
tempered at 150°C, did not appear any tempering effect. A brittle fracture occurred
at rounded area of the tensile specimen. AE amplitude distribution showed between
457 60dB. (2) The HF specimen which was tempered at 300C, slip and fracture
occurred at the hole area of the tensile specimen. As it passes the yield point, the
AE energy increased intermittently and AE amplitude distribution showed between
70~ 85dB. In addition, after the maximum tensile load, it showed high amplitude
and energy distribution. The AE amplitude showed between 45~ 70dB. (3) The HF
specimen which was tempered at 4507C, a brittle fracture occurred as if it is torn
in the direction of 45° on parallel area over the both sides of the tensile specimen,
which led to several peak to be appeared in AE energy. It was found that the AE
amplitude was relatively low and the AE energy was high.

Keywords : Acoustic Emission, High Frequency Induction, Tempering,
Mechanical Property
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(a) geometry of test specimen
(b) photograph of test specimen
<Fig. 1> Shape and dimensions of tensile specimen
<Table 1> Chemical composition of SM45C(wt.%)
C Si Mn P S
0.4584 0.194 0.681 0.0162 0.0044
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<Table 2> Mechanical properties of SM45C

Yield strength (MPa) |Tensile strength (MPa)| Elongation (%) | Hardness (HRg)

300.0 533.3 23 87.9
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<Fig. 2> Results of hardness test, HRc
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(a) virgin (b) HF at 850C, 120kHz & 50kW
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<Fig. 3> P—8 curve and fractography of the test specimen
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<Fig. 4> Representative plots of the measured AE signals




SFTEY % SM45C 133 A2 F7AH 54 H7} ol %74 ¥4

<Table 3> Result of the AE parameters from <Fig. 4>

Hit >Count >SEnergy Load
(a) virgin 4,669 13,717 1,989 —0.0180
(b) HF at 8507, 120kHz & 50kW| 2,542 20,154 9,313 —0.0162
(c) HF, tempered at 150C, 60min 4,307 27,922 11,814 —0.0159
(d) HF, tempered at 300C, 30min| 14,570 67,495 20,997 —0.0159
(e) HF, tempered at 450C, 60min 36,694 491,955 281,325 —0.0189
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<Fig. 3(e)>cll A} o] Ay ol AA 45°= AAXZ FHAGuH 7t dojy=
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Ao = YERtT
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FaFol A AlgH el HA 45°% 5—;7%%1% A9 7 dojuhaA AE =] #
of ofg] We] I AX7} e, Hlad e WZo =L duA #HE 7HHS It
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