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THANAKIT SEEKOH : EFFECTS OF BATCH ANNEALING
ATMOSPHERES ON SCALE FORMATION OF STAINLESS STEEL

AISI 430. THESIS ADVISOR : SAKHOB KHUMKOA, Dr.-Ing., 96 PP.

STAINLESS STEEL/ FERRITIC/BATCH ANNEALING/OXIDE SCALE

The effects of annealing atmospheres on the compositions and microstructures
of the oxide scales formed on the AISI 430 stainless steel surface were investigated.
The as-hot rolled sheets were cut into dimensions of 15mm x 20mm x 3mm, and were
annealed in a laboratory tube furnace. The weight of specimens before and after
annealing were recorded. The annealing was performed at 720°C, 750°C and 780°C
for 24 hours. The atmospheres to which the specimens exposed were air, N2 (99.9%
purity), 5%vol H2+N. and 10%vol H2+N.. A cross-section micrograph of each
annealed specimen was obtained by using a scanning-electron microscope (SEM).
Energy-dispersive spectroscopy (EDS) was employed to chemically analyze the oxide
formed. X-ray diffraction (XRD) analyzes were conducted to identify the structures of
the oxides formed on the annealed specimen. The oxide on the hot rolled specimens
has a compact layer and rough surface caused by rolling. The oxide scale consisted of
Fe>O3, FesOs and FeCr204. After annealing in the air atmosphere, the diffraction
spectrum of Fe.Oz was major peak and had intensity more than the as-received
samples. The weight change per surface area of the annealed samples in this
atmosphere increased when the temperature increased. The oxide scale of annealed
sample in N2 atmosphere were formed similar to the oxide originated on as-received

specimens, and the weight change per surface area of annealed specimens slightly



increased when the temperature increased. When the annealing was conducted in
5%vol Hy balanced with N at 780°C, the oxide consisted of layer of FeCr,O. around
Fe-rich island in the middle of oxide layers. Similar to the samples that were annealed
in 10%vol H2+Ngy, the oxide consisted of layer of FeCr.04 around Fe-rich island in the
middle of oxide layers too. For annealing in 10%vol H>+N> the weight change per

surface area decreased when the temperature increased.
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