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Abstract >> Experiments were conducted to investigate the sensitivity of steel

plate oxidation with temperature in a simulated furnace. Used steel plates were
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a general steel and a high tensile steel. Porous media burner (PM burner) used
in model furnace was made for uniform temperature profile. The surrounding

temperature was controlled by adjusting the flow rate of the mixture in the
combustor. Oxide layer analysis was performed using SEM image analysis and
EDS line scanning. Both steel sheets showed a tendency to increase the thick-
ness of the steel sheet surface oxide layer as the temperature increases, and it
was confirmed that the flaking phenomenon in surface oxidation layer appeared
when the temperature was above a certain temperature.
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Fig. 1. Schematic diagram of experimental set-up
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Table 1. Experimental conditions

Parameters Range
Fuel CHa4
Oxidation Air
Equivalence ratio () 1.4

Mixture velocity, V,

(cmys) 15, 20, 25, 30, 35

General steel 20
High tensile steel (CP) 44
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Fig. 2. Schematic diagram of steel plate oxidation jig for ex-
perimental steel oxidation rig (a) rig for measuring temp. and
sampling steel, (b) insulating materials, (c) burner, (d) sampling
steel, (e) carrier for sampling steel, (f) pyrometer for steel temp.,
(g) shield T.C (K-type) for steel, (h) surround temp., (i) sampling
hole, (j) location of oxidation steel for SEM & EDS
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Fig. 3. Surrounding temperature around general steel plate with
mixture velocity (Vm)
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Table 2. Temperature & exhaust gas concentration with mixture
velocity (Vm)

& V., | Temperature (°C) Product gases (%)
(cm/s)| Surface |Surround| O, | CO, | CO | H,
15 678.5 892.1 0 | 805|501 | 581
20 703.5 922.1 0 | 8.08 | 499 | 5.79

14| 25 730.1 966 0 | 813|497 | 575
30 763 9984 | 0 | 8.07 | 498 | 5.78
35 7825 | 1022.1 | 0 | 8.11 | 497 | 5.77
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