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Analysis and Measurement on Failure Behavior of Scales by
Acoustic Emission Method

J. W. CHOI, S. TANIGUCHI

Abstract
It was found possible to evaluate the temperature at which major scale failure takes place during cooling by installing a
most modem acoustic emission(AE) analytical system. Ultra low carbon steel and low carbon steels containing a few minor
alloying elements were oxidized in air at 900, 1050 and 1200C for 20 min, and then cooled in vacuum at 30, 70 and
110°C/min. The significance of the present research is the evaluation of the spallation temperature and thus the calculation of
apparent thermal stress for scale spallation using the difference between oxidation temperature and spallation temperature.
They were assessed as 0.22 to 0.68, 0.45 to 1.80, and 0.65 to 1.95 GPa for oxidation at 900, 1050 and 1200 C, respectively.
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Fig. 1 Schematic diagram of apparatus for the AE
test

3. H8EN Y IF

3.1 €80 (A= SigaALY I

AE WL €83 te JYZI4F scale o FHH A
EEE SAY 2, si @MFe) SMEFS A
dEv a4 er S4EeE skt

Agr7FolA si FFHLE WHE BE scale
w3 A8} scale F7) WSIE B OE Fig
2 o yehidt. d382 AE WHoENH
ZAE scale FAHNALXEE o83ty AHH
Ak A7 FMESFE scale HH 25
& #AaHded si @ArtFol FA4ETE HAY
+8& FUlele AF%S YERAL @ 0
A4 S L P AVNE scale FHALHL BaY
+ 4%E Jehlidoh

1 T 300
i P
’n'*- M -
2 lo o T 1200 §,
& e AL .~ CoolingRate .
| U 7 - mpiRmind 3
w05l '.‘.:’};" — ‘A‘CUKfMi_:ﬂ '&
S T e R L
L+ ) \\\.“\
1 4
] L 3 ]
] 1 5

51 content (mass’)

Fig. 2 Relationship between Si content and apparent
thermal stress for scale spallation with various
cooling rates
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