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Blistering Behavior during Oxide Scale Formation on Steel Surface
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Abstracts

Blistering occurs when oxide scale is swollen during oxidation. Blistered scale causes surface
defect problems when it is rolled. Present study investigated the nucleation and growth behavior
of blistering when steel is oxidized at high temperature. The following conclusions are drawn.
Blistering phenomenon has the nucleation and growth process. At the nucleation stage scale is
delaminated at the scale/metal interface. The gas compositions inside blisters at this stage are CO,
CO,, and N.,. The steel surface inside blisters is oxidized while the stage changes from nucleation

to growth. At the growth stage, the separated steel surface from the scale is not oxidized.
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Experimental conditions

No. Temperature | Oxidizing atmosphere and oxidation time
A 950 °C Airx120s
B 1000 °C Airx120s
C 950 °C Airx12s
D 950 °C (21%0,+31%H,0+48%N,) x 120 s
E 1000 °C (1%02+31%HZQ+68%N2) x30s
— Airx17s
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Optical microscope image at the cross section of the blister at Area 3 in Fig. 1
(a) Whole blister. (b) Magnified blister center.
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