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A Study on the Relationship between Mechanical

Property

and Impedance Characteristics with respect to Tempering
Temperature in Alloy Steels by E lectromagnetic Method
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Abstract Microstructure and mechanical properties of most steels change by heat treat treatment. Such
variation of stucture and properties of steel cause an impedance change on electromagnetic induction
coil. The objective of this study is,by searching the relationship between the mechanical property or m-

icrostructural changes and impedance value of induction coil, to examine the applicablity of a monitor-
ing the heat treated condition of products nondestructively.
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Fig 1. Block dragram of experimental procedure

Fig.1 Block diagram of experimental procedure
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Table 1. Chemical composition of specimen (wt. %)

T+ B2iC|Si|Mn}| P S Cr | Mo
AIS[l045 0.4 {019 1079} 0.007 { 0083 | - | -

AISI4I30 | 0.3 {020 (077 | 0.000 | 0.013 | 0.9 | 0.17
AISIAI0 | 0.4 [ 0.19 | 0.85 | 0.012 | 0.011 | 110016
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Fig. 2. Specimen for heat treatment
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Fig. 3. Hardness measuring points of heat treated

specimen
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Fig 4. Block diagram of Vitometer 5022
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Fig. 5. Specimen alignment for a coil impedance

measuring
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Table 2. Result of hardness measurement of he-

at treated specimen(HB)

Q.T Tempered temperature

Quenched
Specimen 00T {300C [400T (500 {550T (600T [700C
AISIO4S | 470 450 (375 [ 350 | 289 265 | 259 | 202
AISINY0 | 48 300 | 365 | 350 |30 |29 {27 |2
AISHI40 | 542 52 1430 [ 305 s |30 [302 |22
600

Hardness (Hg)
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Q 100

200
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Fig. 6. Hardness- to- temperature of specimen
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Fig. 7. Microstructure of heat treated AIS1
4140 specimen(X 800)
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Table 3. Relative coil impedance value on tempered AIS11045, AISI4130,]AIS14140 specimen.
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Fig.9. Hardness and relative coil impedance of

AISI4130 specimen
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AISI 4140 specimen
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Fig. 11. Hardness of iron carbon martensites
tempered 1 hr at 100-700C?
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