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Effect of Water Vapour in Furnace Gas on Oxide Layer and
Surface Quality of Hot Rolled Plate of Stainless Steel 304
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Abstract The effect of furnace gas on surface quality of continuous cast slab and hot rolled plate of stainless steel 304
(/% ; <0.08C, 18 ~20Cr, 8 ~10Ni) has been studied by theory analysis, verification in laboratory test and commercial
pilot-production. The commercial production results show that as the water vapour content in burnt furnace gas in heating
furnace is 19. 5% , the surface scale of heated casting slab is thick, fine and close, the residual scale is obvious after de-
scaling and the colour and lustre of hot rolled steel plate are not uniform with local roughness 4. 0 pm; as water vapour con-
tent in burnt furnace gas decreases to 5. 8% , the surface scale of heated cast slab is loose and thin, there is not scale being
visible to naked eye after descaling and the colour and lustre of hot rolled steel plat are uniform with total roughness 3. 0
pm. Therefore in order to increase the surface quality of hot rolled plate, it should be to control the water vapour content in

burnt furnace gas of heating furnace.

Material Index Austenite Stainless Steel 304, Casting Slab, Heating Furnace, Fumace Gas, Water Vapour, Hot

Rolled Plate, Surface Quality
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Table 1 Chemical composition of austenite stainless steel

304 /%

C Si Mn P S Cr Ni

18.00 ~ 8.00 ~

<0.08 <1.00 =2.00 =<0.045 <0.030 20. 00 10. 50
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Fig.1 Typical morphology of steel 304 specimen surface scale
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Fig.2 Typical morphology and analysis of steel 304 outside (a) and inner (b) scale, SEM
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Fig.3 Comparison of weight gain of steel 304 heating in fur-
nace gas containing water vapour (1) and non-containing water
vapour (2)
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Table 2 Calculated results of fuel gas ingredient /%
P H 0, N, CH, Cco €O, C,H,
Aokl 7.4 0.5 43.0 13 23.5 12.0 0.6
Bitb2 19.5 0.6 42.5 10 12.5 14.5 0.4
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Table 3 Measured results of component of burnt furnace
gas / %

iakat CO, N, H,0 0, HE
Hiy 1 13.5 75.0 5.8 1.7 5.0
Hoy2 11.0 67.0 19.5 1.6 0.9
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Table 4 Heated slab and hot rolled plate surface quality
for slab heating in furnace gas containing 5. 8% and 19. 5%
water vapour
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