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HIGH TEMPERATURE CORROSION OF
PIPE RADIATOR FOR ANNEALING FURNACE
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ABSTRACT: Pipe radiators are the main heating elements for annealing furnaces in a steelworks, and
which was suffered from serious corrosion. To understand the corrosion process, in this study, corrosion
products are analyzed by X ray diffraction, scanning electron microscope and EDS. The results show
that S.F.Cl and V are the main corrosive substances resulting in corrosion. Therefore, the main type of

the corrosion of the pipe radiator is sulfidation and oxidation. At the same time, V corrosion and chlo-

rine corrosion are also existed. The corrosion is caused by combined actions of many corrosion mediums.
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Fig.1 Surface morphology of a pipe after

spallation of corrosion products
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Fig.4 X-ray diffraction result of corrosion deposit

Fig.6 Cross-section of position 2 of corrosion pits in Fig.2
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Fig.2 Corrosion pits of pipe radiator
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Fig.3 X-ray diffraction result of spalled corrosion product

Fig.5 Cross-section of position 1 of corrosion pits in Fig.2
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Table 1 Chemical composition of position 1 of corrosion pits(mass, % )

0 F S Cr Mn Fe Ni
AL 1 35.27 - 0.43 59.76 0.00 1.51 3.03
FRAL 2 - - 0.29 3.34 - 18.29 78.09
AL 3 15.03 2.17 0.23 18.42 - 11.44 52.72
Table 2 Chemical composition of position 2 of corrosion pits( mass, % )
(@] Mg Al St Ti A% Cr Mn Fe Ni
WHL 1 3.64 - 7.55 2.56 2.51 0.51 12.68 0.00 45.70 3.83 4.74 16.30
BB 2 0.00 - 12.13 1.81 6.83 0.80 3.58 0.21 51.24 5.95 5.05 12.39
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Table 3 Chemical composition of spalled corrosion products(mass, % )
element C O F Cr Fe Ni total
mass, % 0.51 2.79 2.93 3.05 6.14 84.58 100.00

internal sulfide

time

Fig.9 High-temperature corrosion mechanism in

oxygen and sulphur containing gas

F2 A R AR 6 PEM/AY T, S Cr. Al TEE
I ERAR &, 7 2 BT E ] V L E M AFAE .
2.2.2 /BARFE A ey fod A R R S
RHEERMEWHER @ E 7 R,

Bl 8 A& 7 A7 1 XKW BB IR B, R s a4 7
PRTE 8 T E AN S S 1 KSR AR 3 3 R,
FE ot ot A T R B R RS A, A SR A Ni T Fe, fHLFE
FURAIE —E M O.Cr JTE, 3BT H D H iR L A7 742

3 Bk BIRE S

3.1 BRfgth

X S e A A R T S I E R
Ni [ F K, W AH N (Fe, Cr, Ni); Oy, 1 & R 20E BB E M2
M O.Cr.S Gt . o7 LUK 2 8 ol 12 R 0 b A 24 v By
B 7E A ILOLEE S . & R AE 3 MBI ATH0T, WREIE
AR R, E 9 BRI S TR B S HE AR
B

I 1 %

Fig.8 Magnification of area 1 in Fig.7
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