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Ultrasonic Evaluation of Pearlite Interlamelilar
Spacing in Eutectoid Steel
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Abstract The microstructural changes with pearlite formation heat treatment in eutectoid steel(railway steel) con-
sisting of only pearlite structure were evaluated by the ultrasonic attenuation and velocity measurements.The result of
this investigation showed a strong linear dependence of ultrasonic attenuation on pearlite interlamellar spacing, and

accordingly on fracture strength of the pearlite.
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Table 1. Chemical composition of the eutectoid steel
used in pearlite interlamellar spacing investigation.

Composition (wt%)

Eutectoid| Fe C Si Mn P S
steel bal. | 0.855 ] 0.209 | 0.51 | 0.013 | 0.006
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Table 2. Conditions of various heat treatment processes.
sample group austenitizing temp. (°C)| holding time (min.) cooling mode holding time (min.)

A-air 850 240 air cooling

A-fur 850 240 furnace cooling .

B 950 15 690 10

C-1 1050 15 600 10

C-2 1050 15 650 10

C-3 1050 15 700 10

C-air 1050 15 air cooling .

C-fur 1050 15 furnace cooling .

D 1150 15 610 10
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Fig. 1. Schematic diagram of ultrasonic measurement
system.
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Fig. 2. Scanning electron micrographs of pearlite minimum
interlamellar spacing in differently heat treated specimens.
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Spin(um)=0.023*a(dB/cm)-0.043 (at 10MHz) ®)
Spin(um)=0.013*a(dB/cm)-0.074 (at 20MHz) (6)
Spin(um)=0.008*a(dB/cm)-0.081 (at 30MHz) @)
Siin(Um) =0.004*o(dB/cm)-0.043 (at 43MHz) (8)
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Table 3. Quantitative analysis for microstructural parameters of differently heat treated pearlite.
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sample grou Austenite grain size | Pearlite nodule size | Minimum interlamellar spacing Fracture stress
ple group (wm) (um) (S e B (MPa)
A-air 76 267 0.102 978
A-fur 76 1000 0.160 827
B 119 236 0.117 938
C-1 204 356 0.145 914
C-2 204 423 0.162 893
C-3 204 587 0.191 836
C-air 204 303 0.132 890
C-fur 204 1200 0.213 742
D 242 473 0.140 878
1200 0.24
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Fig. 3. Change of fracture stress with pearlite interlamellar

interlamellar spacing at various frequencies.
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Fig. 4. Change of ultrasonic velocity with minimum inter-
lamellar spacing.

ent (at 20MHz).
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