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Table 1 Chemical composition of the tested 25Cr-20Ni steel (in wt %)

Element C Si Mn P S Ni Cr Mo | Fe
Tested sample | 0.23 | 1.83 - 0.025] 0.008 | 2228 | 22.65 | 0.068 | bal.
Manufacturing | 0.20 18.00 | 24.00~

<2001 <2.001]<0.04 <004 <0.50 | bal.
Standard | -0.50 ~22.00| 28.00 2

Table 2 EDAX analysis results of the failed radiant tube at several

locations.

Composition
Locations
Tube metal far from
the cracked region
Tube metal near t0 1o o6 | yrag | o157 | 183 | - | - | -
the cracked region
Crack tip oxide scale | 17.19 | 3352 | 4486 | 2.44 1.21 047 | 030
Detached oxide scale 1| 2022 | 31.24 | 4484 | 141 153 | 054 | 022
Detached oxide scale 2| 1805 | 4124 | 3548 | 306 | 133 | 061 | 0.22

1867 | 30.16 | 4974 | 1.43 - - -

suppart

a ”m b

2) Top View

Fig. 1 U-type Radient tube Fig. 2 Radient tube cracked specimen
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{a) external surface {(b) internal surface
Fig.3 Photograph of cracked radiant tube specimen{Az)

oxide scele

cxideti on pit

creck ander oxide scale

Fig.4 Preparation of metallographic sample for crack tip observation

{a) (b)
Fig.5 Crack tip morphology
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Fig.7 Ni distribution map of the crack Fig.8 Cr distnbution map of the crack
tip region tip region

Fig.9 Microstructure of uncracked Fig.10 Microstructure of the cracked
region of the tested radant tube region of the tested radiant tube
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